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America’s Opportunity 


ITH the exception of her navy, now the second 
largest in the world, the United States has not 
scored heavily in recent years as a maritime nation. In 
overseas commerce, American ships have been a negligible 
factor.. Shipbuilding has been limited to the needs of our 
protected coastwise trade, the commerce on the Great 
Lakes and inland waterways and the requirements of our 
navy. Due to the failure of the Government to enact 
legislation to enable the merchant marine to compete with 
the more cheaply operated vessels of foreign nations, the 
‘American flag has been practically driven from the high 
seas. ’ 

But with the advent of war the folly of ignoring our 
maritime interests has been so strongly driven home that 
further negligence in this respect is unthinkable. The 
emergency fleet, now being created at enormous expense 
under war conditions, places a new responsibility upon 
the nation. The future of American shipping has be- 
come one of the great national problems that will re- 
quire an immediate solution. The Controller General of 
Merchant Shipbuilding in Great Britain does not hesitate 
to predict that too many ships cannot be built in the next 
ten years and that all tonnage produced in the next five 
years will be fully occupied without leading to trade wars 
or dangerous rivalries. 

With such prospects in view, can we afford to delay in 
shaping a definite policy for the upbuilding and mainte- 
nance of American shipping in foreign trade? 


American Shipbuilding in 1918 


O those who a year ago enthusiastically predicted an 
output of about 6,000,000 deadweight tons of mer- 
chant shipping from American shipyards in 1918 the re- 
sults will undoubtedly be disappointing, but it will be re- 
membered that at the same time experienced shipbuilders 
voiced the opinion in these pages that if things did not 
break too badly the shipbuilding industry of the United 
States might turn out 3,000,000 deadweight tons of mer- 
chant shipping during the year. As the total production in 
1917 was about one and a quarter million tons, this meant 
an addition of about two million tons in a year, a rate of 
expansion which no nation had hitherto succeeded in at- 
taining. As matters have turned out, this conservative 
estimate has been so nearly accurate that the difference is 
negligible. 

According to the incomplete returns supplied by the 
Shipping Board, published elsewhere in this issue, an out- 
put of 3,000,000 deadweight tons was reached early in 
December. About 48 percent of the tonnage was produced 
on the Pacific coast, 28 percent on the Atlantic coast, 
22 percent on the Great Lakes, and 2 percent on the Gulf 
coast. Of the total tonnage delivered to the Shipping 
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Board, 87 percent was steel, 12 percent wood, and I percent 
composite construction. The largest output was from the 
five great yards of the Bethlehem Shipbuilding Corpora- 
tion, Ltd., on the seacoasts, and the second largest from 
the yards of the American Shipbuilding Company on the 
Great Lakes. The largest cargo vessel delivered during 
the year was a turbine-driven steel steamer of 12,500 
tons built at the Pennsyivania’ plant of the Pusey and 
Jones Company, while the average size of steel cargo ves- 
sels produced was 8,800 tons deadweight. 

As far as the production of steel vessels requisitioned by 
the Shipping Board is concerned, the actual deliveries 
came within about 3 percent of the required schedule, but 
the output of steel contract vessels fell 54 percent behind 
the schedule and the output of wood vessels represented 
a failure of 80 percent. The failure of contract steel ship 
deliveries is accounted for by the delay in the work at the 
three great yards built by the Government for the as- 
sembly of fabricated ships, from which a production of 
over a million tons was scheduled by January 1. 

In spite of the failure to meet the Shipping Board 
schedule, which was not unexpected, the American mer- 
chant marine is to-day expanding more rapidly than that 
of any other nation in the world. In August the United 
States became the leading shipbuilding nation in the 
world. It now has more shipyards, more shipways, more 
shipyard workers, more ships under construction, and is 
building more ships every month than any other country, 
not excepting the United Kingdom, which hitherto. was 
the first shipbuilding power. And so far the effect of the 
fabricated ship programme has hardly been felt. In the 
coming months this will add enormously to the output of 
merchant shipbuilding. 


Port and Harbor Facilities 


F vital importance to the development of the Ameri- 
O can merchant marine and the expansion of our 
foreign trade is the immediate provision of adequate pier 
and cargo handling facilities at the principal ports. Steam- 
ship companies are complaining of the congestion at New 
York, where the heaviest volume of overseas trade is 
handled, while the port authorities in Philadelphia, which 
stands second in the volume of traffic handled, claim that 
their facilities are not being used to more than fifty per- 
cent of their capacity. 

The Port and Harbor Facilities Commission of the 
Shipping Board, composed of E. F. Carry, chairman; 
Major-General W. M. Black, U. S. A.; Colonel Bion J. 
Arnold, U. S. A.; Dr. J. E. Greiner, of Baltimore; H. 
McL. Harding and Calvin Tomkins, of New York, and 
John Meigs, of Philadelphia, is endeavoring to work out 
a consistent plan for enabling the country not only to use 
all of its available port facilities to their full capacity but 
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also to develop them to a higher efficiency and to provide 
additional facilities of the very best type. A thorough 
investigation has been started as to harbor and terminal 
facilities in every port as well as of the comparative cost 
and efficiency of various methods of handing cargoes 
(with special reference to mechanical freight handling 
appliances) and the needs for bunkering, repair and dry 
docking facilities. So far the commission has recom- 
mended to the Shipping Board the construction of dry 
docks or marine railways and commensurate repair plants 
at Boston, New York, Philadelphia, Norfolk, Pensacola, 
Astoria, Seattle, Portland, San Francisco and Los An- 
geles and has secured authorization for the immediate 
construction of two 20,000-ton and eight 10,000-ton float- 
ing dry docks, which are to be located in the ports where 
the need is most urgent. But the provision of adequate 
repair and dry docking facilities, essential as itsis (rated 
first in importance by the Controller General of British 
Shipbuilding), is only one of the needs in port develop- 
ment in the United States that requires immediate atten- 
tion. By far the most pressing need is the improvement 
of cargo-handling facilities, so that both present terminals 
and future additions can be utilized at higher capacities. 

Great Britain is facing the same problem, and in an 
address delivered at a recent meeting of the Institution of 
Civil Engineers, Sir John A. Aspinall, president of the 
Institution, pointed out the lack of mechanical equipment 
at important British seaports, recommending the following 
methods of supplying the deficiency: 

“Tt must be remembered that the problem of loading 
and discharging ships is by no means the easy matter 
which some people suppose, and the very difficulties—not 
of a mechanical nature—make it the more necessary to 
have quick and cheap handling of freight so that every 
farthing per ton can be saved in manipulation, and pier 
space, which is always costly, can be rapidly cleared. Cus- 
toms regulations require examination of imported goods, 
and nearly everything taken out of the ships must be put 
down on the ground to be looked at, and this alone neces- 
sitates double handling. 

“Exports again cannot always be put on board ship at 
the moment of arrival alongside, as a vessel to call at 
many ports must have her cargo in systematic order, not 
only in the order of the ports, but also in relation to the 
character and weight of the articles exported. This 
means storage in transit sheds before loading and the 
picking out, sorting and lifting, very often twice over, of 
the goods which have arrived. All of these little points 
add to the necessity of eliminating hand labor and doing 
by quick-acting machinery that which is necessary to 
hurry the vessel away to sea, and thus increase the num- 
ber of voyages per annum. \ 

“Electric overhead travelers, such as are now used in 
most modern railway transit sheds, with a longitudinal 
traverse of 450 feet per minute, and a cross and lifting 
speed of 150 feet per minute, are probably the most suit- 
able appliances for this work inside the sheds, while out- 
side there should be a liberal supply of quick-acting jib 
cranes. At the most modern railway freight stations, 
where the same freight has ultimately to be handled, 
these quick-acting appliances, in combination with the 
modern electrically propelled platform trucks, have been 
the cause of great economies. 

“In every case, apart from those where difficulties have 
been. mentioned, cranes and other appliances should load 
direct from the ship to trucks or railway cars, and from 
cars to the ship, though it is extraordinary to find how 
little provision has been made for this direct loading to 
transport vehicles at many large ports.” 
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Full=Sized Ship Experiments 


N UMEROUS eases are on record where good results 

have been obtained by alterations made to full- 
sized ships after they have been completed. Trial trips 
have been run both before and after the alterations, and 
in this way a trustworthy estimate has been made of the 
difference in performance. 

At the spring meetings of the Institution of Naval 
Architects in 1917, Sir E. Tennyson d’Eyncourt, for in- 
stance, recalled the case of two ships built about seventeen 
years ago. After they had been in service for some time, 
he suggested that the bossing, which was nearly hori- 
zontal, was not at a suitable angle. On one of the ships 
coming back to the works, it was therefore decided to alter 
the angle to something approaching 45 degrees, and, in 
addition, the casting was fined at the aft end as well as 
the lines of the bossing itself. At higher speeds, much 
better results were obtained than with the old horizontal 
bossing, but the improvement did not maintain itself at 
lower speeds. This showed that the improvement was 
due to the angle of the lines. After the ship had been in 
service for some time it was found that so much coal had 
been saved that her sister ship was sent to have a similar 
alteration made to her bossing.: 

Sir Archibald Denny, at a meeting of the North-East 
Coast Institution of Engineers and Shipbuilders in Novem- 
ber, 1915, instanced a rather curious case of alterations 
made to a full-sized ship where it was found that the bad 
performance of the vessel was not due to the suspected 
cause but to something entirely different. When the vessel 
was built her bilge keels, which were very long, were not 
put on normal to the bilge, as they would have been out 
of the water at the ends, the angle of the diagonal plane 
of the keel being reduced. When the vessel was tried on 
the measured mile, her efficiency was found to be very 
low. Some one suggested that the bilge keels were the 
cause of the trouble, and a length of 20 feet was cut off 
from each end of both of them. This causing no appreci- 
able difference, the bilge keels were taken off altogether, 
and the reduction in the resistance was found as nearly 
as possible to be quite normal. Later it was seen that 
there was a lack of surface in the propellers, and when 
new propellers were put on the efficiency came up to ex- 
pectations. This, however, did not explain the fact that in 
an almost identical ship with similar propellers proper 
results had been obtained, and Sir Archibald Denny has 
stated that to this day he is not able to explain with cer- 
tainty why the results were so different. Another case 
quoted by him was that of a channel steamer. In order 
to get the maximum result, mastic was placed behind each 
butt and washed off into the general surface. This was 
done for some years, but when the mastic cracked off it 
was not replaced, because there was no apparent differ- 
ences in the speed on service with or without it. 

Admiral Taylor, in his “Speed and Power of Ships,” 
refers to the steamer Niagara, a yacht about 250 feet 
long, in which the shaft brackets were nearly horizontal. 
She was given two six-hour trials under similar condi- 
tions. In the first the screws were inward-turning, and 
in the second were interchanged to be outward-turnine. 
The horsepower developed on each trial was very nearly 
the same, but with the inward-turnine screws the average 
speed was 12.8 knots, whereas it was 14.12 knots with out- 
ward-turning screws. 

Admiral Dyson, the propeller designer of the United 
States Navy, has instanced a case of two oil-fuel barges 
built for the Navy Department. These vessels were de- 
signed for a speed of six knots, and everything indicated 
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that the speed could be easily obtained with the power. 
After trying several different propellers, however, the 
highest speed realized was only 514 knots. It was thought 
that the action of the water indicated that a portion of the 
feed was being drawn from astern, and, as the cheapest 
remedy, the line of shafting was changed so as to lower 
the propeller about 3 feet, although the lower blade pro- 
jected below the line of keel. In this new position, with 
propellers of the same pitch and surface but of 5 inches 
greater diameter, a speed of 614 knots was obtained with 
the same power-as before. The greater. portion of this 
increase in efficiency of the propeller was due to increase 
in diameter, and the remainder to the change in position, 
but the increase in diameter was rendered possible by the 
lowering of the shaft. 

Many other examples could be given, but those. men- 
tioned are sufficient to show the benefits that may be de- 
rived by making alterations in consequence of careful ob- 
servations of a ship’s behavior in service. The cost of 
carrying out the alterations must vary, and in some cases 
will no doubt amount to a fair figure. On the other hand, 
the large saving brought about by the reduced fuel con- 
sumption, which operates during the whole lifetime of a 
ship, will more than balance even a considerable outlay on 
such alterations. When this is generally realized, it can 
be confidently stated that enormous economies will be 
effected in ship propulsion. 


The British Standard Ship 


HE standard ship now being built in British ship- 
yards to make good the loss of tonnage due to sub- 
marine warfare is of about 8,000 tons, and all the ships 
already laid down are of identical pattern. Eight thousand 
tons seems to have been hit upon as a middle size between 
6,000 and 10,000 tons. An 8,000-ton ship shares with the 
6,000-tonner the ability to enter virtually any port—a 
matter of considerable importance—and it has this advan- 
tage over the 10,000-tonner, that for every 40,000 tons 
built, the risk of loss is divided among five ships instead 
of four. An eye has also been kept on the after-war 
value of the ships, and it is claimed that the owner who 
would prefer either a 6,000- or 10,000-ton ship could with- 
out much inconvenience put up with a ship to carry 8,000 
tons of coal or grain. 

There is, of course, no question of the capacity of the 
shipyards to make good the wastage of merchant ships 
when their energies are turned in that direction. The 
trouble has been to get the rolling mills to turn out the 
plates and sections with the necessary quickness. The 
standardization of a large number of ships will permit the 
rolling mills to work for long spells without alteration of 
the machinery, and this will greatly increase the output. 

The North-East Coast Engineers have already solved 
the problem of standardizing the reciprocating engine, but 
there are two opinions about the standardization of the 
hulls. Some shipbuilders contend strongly that the best 
and quickest method would be to allow individual yards to 
standardize their own type of ship. As a matter of fact, 
shipyards already have what may be called their standard- 
ized ship, with which their designers, foremen and work- 
men are perfectly familiar; and the argument is that, pro- 
vided the requisite materials are forthcoming—a rather 
big provision—the yards would build more quickly when 
working in the accustomed groove. The opposing argu- 
ment is based upon the fact that the materials cannot be 
produced fast enough when the orders received are for 
sections of varying sizes, and that rapid output is at the 
moment of supreme importance. 
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Our Merchant Marine 
HE United States Shipping Board is calling upon all 
Americans to give their undivided support to the 
merchant marine. Chairman Edward N. Hurley re- 
cently wrote to the president of an association of manu- 
facturers as follows: 

“Your letter is one of many I have received from 
American business organizations pledging hearty support 
of the American merchant marine. I am glad to know 
that so fine a spirit of team work exists in your organiza- 
tion. 

“You ask what your organization can do. The first 
thing is to become acquainted with our merchant marine as 
Americans. Quite a number of business men write that 
they do no foreign trade and think the American mer- 
chant marine does not affect them, or they see no way to 
back it up because their community is far from the ocean. 
There is only one legitimate excuse for not being inter- 
ested in the American merchant marine—that is, if you 
are not an American. 

“You ask what can be done by a live merchant marine 
committee in your organization. The first task is to pull 
your membership and your industry or community together 
behind our, new ships and begin spreading information 
about them. The members should know something about 
what we are doing; how many ships we are building; how 
many ships are flying the American flag, and whether we 
will do foreign business or not. 

“This is the biggest national improvement that we have 
ever tackled. Measured in money it represents fifteen 
times the investment in the Panama Canal, and measured 
in time we are doing the job about five times as fast. It 
was American understanding and enthusiasm, not selfish 
interest, that dug the big ditch from Colon to Panama. 
We must all get on the job as Americans now and put 
through the merchant marine, because, like the Panama 
Canal, it is the right thing to do for the United States 
and the world. 

“The first great task is to organize on this issue of the 
merchant marine and create a healthy, unselfish national 
curiosity about it. I want you to realize that the Ameri- 
can merchant marine is going to take you into a new era. 
When peace finally comes we must be prepared to put our 
American spirit and energy at the service of other na- 
tions. They will need our money and our tonnage, our 
ability and team work in developing their resources. It 
isn’t what we are going to get out of it that counts so 
much as what we are going to put into it. Read the Webb 
Act, which authorizes combinations for foreign trade. 
This is an epoch-making law full of wonderful possibili- 
ties for team work. 

“Study foreign countries. Every man in this country 
to-day should be reading about the peoples and resources, 
ideals and needs of Latin America, Australia, South 
Africa, Canada, Mexico, the Orient and Europe. It is 
time for every business man to become a specialist in the 
literature of some quarter of the globe. It is time for 
American youth to dream dreams of foreign countries 
and cultivate the natural love of the sea and travel pos- 
sessed by every healthy boy. It is time to study language. 
Spanish-speaking peoples have a future that will soon 
surprise the world. 

“The organizing of true Americanism behind the 
American merchant marine is one of the most important 
tasks of the United States Shipping Board. It would be 
of little use to build these ships if we could not line every 
American up behind them.” 

This is a call for action to every true American. 
the word along. 


Pass 
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LETTER TO THE EDITOR 


Analysis of Shipyards Organization 

I would like to take up the question of “Effective Ar- 
rangement of Departments in Shipyard Organization,” de- 
scribed on page 165 of the November issue, by G. F. S. 
Mann, B. S., under headings as follows: 

First—Organization which is wrong in theory and 
practice. 

Second—Changes which are customarily found more 
satisfactory. 

Third—General. 

Fourth—Suggested chart embodying the above which 
would make an organization more effective. 
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stated times by various departments and show progress on 
such plans is receiving so much attention in modern busi- 
ness that it cannot safely be omitted from the smallest or- 
ganization which is concerned with contracts in which time 
is the essence. 

A beneficial change could be made in the organization 
of the construction departments, so that one general super- 
intendent is responsible to the manager for ship construc- 
tion. Under this could be a superintendent of hull con- 
struction, superintendent of machinery and superintendent 
of woodwork. With this last the pattern, shipwrights, 
painters, joiner shops, etc., would be more effective than 
that shown. 

Under this general superintendent would come the plant 
engineer and the maintenance of plant. Only in extensive 


GENERAL MANAGER 


Technical Supply Industrial Relations 
Department Department Department 


Naval Architect Manager of Manager 
Manager ‘| |Supply Department 


Hull Drafting Purchasing Section 


Section Expediting ss Housing ce 

Ordering Material a Service < 
Engine Drafting Steel Store Social & 
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Inspection Section Sanitation s 
! Office 
I assume a yard of 1,000 ship Management « 
workers, exclusive of office force, to Transportation “ 
be one generally termed “small” (of Men) 
now-a-days. Guards, Fire, etc. 
Under the first heading comes the Training 


question of responsibility of plate School Section 
and angle storage. As a store’s 

function, it should be treated as such 

and grouped with other stores, but as a distinct section of 
this division. The hull superintendent, primarily con- 
cerned in construction, should not be responsible for 
clerical work of stores’ accounts. 

The organization of pipe shop under the machinery 
superintendent and pipe fitters under the hull superin- 
tendent should both be responsible to the machinery super- 
intendent. The organization of paint shop under the hull 
superintendent and painters under plant engineer should 
be changed to centralize responsibility of painting work. 

The most important department in modern shipyards— 
the service or industrial relations department—is entitled 
to more consideration than the grouping “miscellaneous,” 
In this division are the important functions of employment, 
watchmen and dispensary, but the more important ones 
in view of holding men employed, of housing, social enter- 
tainment, health and sanitation, transportation (as it 
affects facilities used by workmen), advertising, publicity, 
draft exemptions, absentee section, general office manage- 
ment. 

Under this second heading comes the question of the 
grouping of naval architect and chief engineer. The 
older yards needed the naval architect as designer, etc., 
but with our ships already designed his late functions be- 
come of less importance, and the manager may now look 
to him for more responsibility in all matters of a technical 
nature, i. e., specifications, plans, requisitions for ship ma- 
terial, inspection (applying to accuracy with which plans 
are carried out). 

The necessity of a department responsible to the man- 
ager, whose functions are to plan the work to be done at 
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Manager 
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Machine Shop 
Outside 
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the manager. 

Under the third heading, “General,” 
I would say there were too many de- 
partments. Also there are depart- 
ments under departments and divi- 


Fitters sions under departments, and a “gen- 
Sheet Metal & eral” manager with no manager. It 
Copper would seem the best arrangement to 
Electricians arrive at as few departments as prac- 
Foundry ticable and recognize a department 


Woodwork Section 
Pattern Shop © 
Joiner “ 


manager. Under the department man- 
ager there should be sections with 
section chiefs, etc. There would then 


Riggers ¢ : 
pairs be more consistency regarding terms, 
Shipwrights and persons not. familiar with the or- 


ganization would benefit thereby. 
A proper control of the organiza- 


Stage Builders 
Plant Section 


Superintendent tion by the management would be 
Construction obtained by weekly or bi-weekly 


meetings of departmental heads re- 
stricted, as stated, to as few as practicable. The general 
policies of the company and of the effect on department 
work would be reviewed, and, with a follow-up on the 
work it had planned, assistance could be given any lagging 
department. In connection with this, a weekly meeting of 
section heads under each department manager, at which 
the general manager would attend in case of need, should 
give a very good control of the work in every department 
in the business. 

It will be noted by the organization chart submitted that 
the departments are so grouped that the work done by 
each section has a very close relation to that of other 
sections in the same department. This gives an assurance 
of continuance of department work and policy with pro- 
motion of section heads, 
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Shipbuilding in the United States in 1918 


Three Million Tons of Merchant Ships Completed in First 
Eleven Months—Rate of Production Rapidly Increasing 


HIPBUILDERS in the United States are now turning 
out merchant vessels at the rate of over 4,000,000 
deadweight tons a year. In addition to this, they are en- 
gaged on the most extensive programme of naval con- 
struction that has ever been undertaken by the Govern- 
ment. Details of the naval programme must obviously be 
withheld at the present time, but the main features of the 
merchant shipbuilding programme have been disclosed by 
the Shipping Board, and the following shows the progress 
that has been made in this work. 

The output of merchant vessels from American ship- 
yards for the first eleven months of 1918, including the 
- output of the first week in December, amounts to 535 
vessels of 3,022,606 deadweight tons. The total output 
from August, 1917, to December 1, 1918, has amounted to 
3,054,460 deadweight tons, divided among the principal 
districts as shown in Table 1: 


TABLE 1.—VESSELS DELIVERED TO THE SHIPPING BOARD 


FROM AUGUST, 1917, TO DECEMBER 1, 1918 

eth Number of Deadweight 

District Vessels Tonnage 

TEERTO (CLEEib6 conc dcocoDdDDb00000000006 211 1,480,385 
IAtlanticue CoaSteriiriieriierercrnrreietlener 120 848,790 
Grea tielealkes een elo pore aloes) as Pttovens 192 674,585 
(Geib? CebGio co00e0000000000000000000000 14 50,700 
otalmtomecemberglerrsersteicteleteledeldicrets 537 3,054,460 


By the end of 1918 about three and a quarter million 
deadweight tons of new ships will have been completed 
and delivered to the Shipping Board. ~The first million 


TABLE 2.—STEEL MERCHANT VESSELS DELIVERED TO THE 
UNITED STATES SHIPPING BOARD DURING THE 
FIRST ELEVEN MONTHS OF 1918 


Number of Deadweight 
Shipyards Vessels Tonnage 
Bethlehem Shipbuilding Corporation, Ltd., South 
Bethlehem, Pa. 
Number Tonnage 
Union Iron Works, San 
Hranciscom Ca leteteietets 17 188,525 
Sparrows Point (Maryland) 
HERE ob 0000OKUdDAGHOC 7 61,250 
Fore River Plant, Quincy, 
ING,  Soodcconsbobosu0s 6 58,300 
Harlan & Hollingsworth 
Plant, Wilmington, Del. 7 31,350 
Samuel L. Moore & Sons 
Corporation, Elizabeth- 
Mom, IN Woosoocc000000 2 7,000 
39 346,425 
American Shipbuilding Co., Cleveland, Ohio..... 87 305,450 
Skinner & Eddy Corp., Seattle, Wash........... 25 220,200 
Northwest Steel Co., Portland, Ore............. 14 123,200 
New York Shipbuilding Corp., Camden, N. J.... 15 118,300 
Great Lakes Engineering Works, Detroit, Mich... 34 116,200 
J. F. Duthie & Co., Seattle, Wash.............. 12 105,600 
Seattle Construction & D. D. Co., Seattle, Wash. 12 93,000 
Ames Shipbldg. & Dry Dock Co., Seattle, Wash. 10 88,400 
Columbia River Shipbldg. Corp., Portland, Ore... 10 88,000 
Moore Shipbuilding Co., Oakland, Cal........... 9 84,600 
Los Angeles Shipbuilding & Dry Dock Co., Los 

Ais Islesiness, (Cailbeoono0000099000500000K00 8 70,400 
Pusey & Jones Co., Wilmington, Del........... 10 61,000 
Standard Shipbldg. Co., Shooters Island, N. Y.. 7 51,100 
Sun Shipbuilding Co., Chester Pa............... 5 50,300 
Baltimore D. D. & Shipbldg. Co., Baltimore, Md. 7 46,000 
Manitowoc Shipbuilding Co., Manitowoc, Wis... 12 41,200 
Newport News Shipbuilding & Dry Dock Co., 

Ni@wMORE | INGA, Weccococcov90o0000000000000 4 40,805 
Toledo Shipbuilding Co., Toledo, Ohio........ 11 35,080 
Chester Shipbuilding Co., Chester, Pa........... 4 34,500 
William Cramp & Sons Ship & Engine Building 

Coy, IDnibGahte, Teo ooccocgo80n00000000000 6 33,797 
McDougall-Duluth Co., Duluth, Minn........... 9 28,500 
Albina Eng. & Mach. Works, Inc., Portland, Ore. U 25,500 
Texas Shipbuilding Co., Bath, Me.............. 2 19,940 
Federal Shipbuilding Co., Newark, N. J......... 2 19,200 
Long Beach Shipbuilding Co., Long Beach, Cal... 4 18,000 
Western Pipe & Steel Co., San Francisco, Cal... 2 17,600 
Globe Shipbuilding Co., Superior, Wis.......... 5 17,500 
Saginaw Shipbuilding Co., Saginaw, Mich....... 4 14,000 
Hanlon D. D. & Shipbldg. Co., Oakland, Cal..... 2 11,000 
Staten Island Shipbldg. Co., Staten Island, N. Y. 3 10,500 


tons of completed ships were delivered in May, the second 
million in August, and the third million in the first week 
of December. The best pre-war production record, in- 
cluding only sea-going vessels of more than 1,500 dead- 
weight tons, was in 1916, when 38 vessels of 285,555 tons 
were built and placed in commission. In the first week 
in December, therefore, when 138,700 tons were pro- 
duced, American shipyards completed more than half of 
the total tonnage built in the record year of 1916, and 
the output in the first eleven months of 1918 has been 
more than ten times the tonnage produced by Americam 
yards in the best pre-war year. 


Ourrvur FRoM INDIVIDUAL YARDS 


The output of steel, wood and composite vessels from 
the principal shipyards for the first eleven months of 
1918 is shown in Tables 2, 3 and 4, while Table 5 shows the 
monthly output (in gross tons) since January, 1918, as 
recorded by the Bureau of Navigation of the Department 
of Commerce. 


OFFICIAL RETURNS FROM THE BUREAU OF NAVIGATION 


According to the official figures of the Bureau of Navi- 
gation, during the twelve months ended November 30, 
1918, the ships built and officially numbered totaled 1,814 
of 2,560,503 gross tons, of which 437 of 1,771,560 gross 
tons were sea-going steel steamers. Table 6 shows the 


TABLE 3.—WOOD VESSELS DELIVERED TO THE UNITED 
STATES SHIPPING BOARD DURING FIRST 
ELEVEN MONTHS OF 1918 


: Number of Deadweight 
Shipyards Vessels Tonnage 
Grant Smith-Porter Ship Co., St. Johns, Ore., 

AnGduPA bendecima\ Viashteerereieireiceiericersrckersraeine 20 70,000 
Seaborn Shipyards Co., Tacoma, Wash.......... ii 24,500 
Grays Harbor Motorship Corp., Grays Harbor, 

AT coosodp op 0ban00d0 0 On00DbUO0UDDONOO00bO 6 24,000 
Kruse & Banks Shipbldg. Co., North Bend, Ore.. 5 17,500 
The Foundation Co., Newark, N. J............. 5 17,500 
Traylor Shipbldg. Corp., Cornwell Heights, Pa... 4 14,000 
Russell Shipbuilding Co., Portland, Me......... 3 10,500 
Ralph J. Chandler, Los Angeles, Cal........... 2 7,000 
Fulton Shipbuilding Co., Wilmington, Cal....... 2 7,000 
Coos Bay Shipbuilding Co., Marshfield, Oren 2 7,000 
Groton Iron Works, Noank, Conn............. 2 7,000 
Ihr IDedk Co, Warn; Meboosocbolsod00000000 2 7,000 
J. M. Murdoch, Jacksonville, Fla............... 2 7,000 
Coast Shipbuilding Co., Portland, Ore.......... 2 7,000 
Hammond Lumber Co., Humboldt Bay, Cal...:. 2 7,000 
Meacham & Babcock Shipbldg. Co., Seattle, Wash. 2 7,000 
Morey & Thomas, Jacksonville, Fla............ 2 7,000 
Nilson & Kelez Shipbldg. Corp., Seattle, Wash... 2 7,000 
Wilson Shipbuilding Co., Astoria, Ore......... 2 7,000 
McEachern Ship Co., Astoria, Ore..:.......... 2 7,000 
Dierks-Blodgett Shipbldg. Co., Pascagoula, Miss.. 2 7,000 
National Shipbuilding Co., Orange, Tex......... 1 4,700 
Peninsula Shipbuilding Co., Portland, Ore...... 1 4,000 
Babare Brothers, Tacoma, Wash............-.. 1 3,500 
John H. Fahey. Jacksonville, Fla.............- 1 3,500 
Tacoma Shipbuilding Co., Tacoma, Wash....... 1 3,500 
Alabama Dry Dock & Shipbldg. Co., Mobile, Ala. 1 3,500 
Lone Star Shipbuilding Co., Beaumont, Tex..... i 3,500 
G. M. Standifer Construction Corp., Portland, Ore. 1 3,500 
Jahncke Shipbuilding Co., Inc., Madisonville, La. 1 3,500 
Hodge Shipbuilding Co., Moss Point, Miss...... 1 3,500 
Beaumont Shipbldg, & D. D. Co., Beaumont, Tex. 1 3,500 
L. H. Shattuck, Inc., Portsmouth, N. H........ 1 3,500 
American Shipbuilding Co., Brunswick, Ga...... 1 3,500 
Wright Shipyards, Tacoma, Wash.......... ie i 3,500 
Lake & Ocean Navigation Co., Sturgeon Bay, Wis. 1 2,500 

TABLE 4.—COMPOSITE SHIPS DELIVERED TO UNITED 

STATES SHIPPING BOARD DURING FIRST 
ELEVEN MONTHS OF 1918 
Number of Deadweight 
Shipyards Vessels Tonnage 
Supple & Ballin, Portland, Ore......... BO RADO 4 16,000 
Merrill-Stevens Shipbldg. Corp., Jacksonville, Fla. 3 10,500 
Mobile Shipbuilding Co., Mobile, Ala.......... 1 3,500 
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TABLE 5.—MONTHLY OUTPUT OF AMERICAN SHIPYARDS FOR FIRST ELEVEN MONTHS OF 1918 
SEAGOING. 
Non-SEAGOING. Granp Torar. 
| « 
Monvus. Steel | Wood. Total. 

Number. Gross Number. Gross. _ |Number. Gross. Number. Gross. |Number.| Gross. 
12 53,748 6 6,468 18 60,216 39 4,579 57 64,795 
17 94/242 14 17/874 31 112/116 53 5,485 84 117,601 
29 115,040 12 20,776 41 135,816 97 11,329 138 147,145 
31 130,637 15 21,017 46 151,654 119 11,396 165 163,050 
aA0 157,598 13 16,453 53 174,051 132 20,413 185 194,464 
42 163,034 16 26,985 58 190,019 130 11,406 188 201,425 
Oban i Us Gu AS feS a MR ey aE 171 714,299 | 76 109,573 247 823,872 570 64,608 817 888,480 
ON ae eased rear rte SARIN 8 Lh 37 146,981 38 72,727 75 219,708 118 610,223 193 229,931 
‘August 49 191,102 39 91,997 88 283,099 89 12,750 177 295,249 
Septem beri: fis: teet ase ie tim nage eae yee 46 177,765 54 123,668 100 301,433 70 7,037 170 308,470 
OcoBeraeeey a. Coy. 6 Mi URN te ae Dale aaane ai 57 228,203 | 53 117,165 110 345,368 91 12/164 201 357,532 
IN Geib se 2b sae eae Ne Leann 60 227,293 55 121/746 115 349.039 56 08,621 171 357,660 


a Includes 1 cement vessel of 3,427 gross tons. b Includes 1 cement vessel of 325 gross tons. 


cIncludes 1 cement vessel of 11 gross tons. 


TABLE 6.—OUTPUT OF AMERICAN SHIPYARDS FOR TWELVE. MONTHS’ PERIODS ENDING AT THE CLOSE OF 


EACH MONTH IN 1918 


SEAGOING GRAND ToraL 
Inciupinec Non- 
: SEAGOING. 
TWELVE Montus ENDiNG Steel | Wood. Total. 
Number. Gross Number. Gross. Number. Gross. Number. Gross. 
144 607,404 137 211,626 281 819,030 1,657 ily 
157 682,867 146 222,723 303 905,590 1,669 1/108,008 
180 759,354 153 238,051 333 997,405 1,670 1,194,197 
203 845,338 157 236,498 360 1,081,836 1,668 1,278'132 
232 966,350 151 219,947 383 1,186,797 1,661 1,381,369 
252 1,031,976 158 215,716 410 1,247,692 1,622 1,430,793 
275 1,124,066 189 274,330 464 1,398,396 1,610 1,571,572 
315 1,268,452 214 354,172 529 1,622,624 1.612 1,781,379 
352 1,411,144 256 465,327 | 608 1,876,471 1,681 2,013,264 
396 1,594,927 287 546,613 | 683 2,141,540 1,760 29801111 
437 1,771,560 331 657,487 768 2,429,047 1,814 2,560,503 
I 


output for twelve-months’ periods ending at the close of 
each month of 1918 and illustrates the growth of ship- 
building under the impetus of the war. 


SHIPPING Board PROGRAMME 


The complete programme of merchant ship construc- 
tion, as authorized by the United States Shipping Board 
up to October 15, 1918, is summarized in Tables 7-10. 


TABLE 7.—REQUISITIONED SHIPS 


Number of 
Type hips Tonnage 
Car some aie Oe ee PERU eonae 311 1,978,362 
ANNES: oadsoachoonogavoagbeooKoore 60 580,430 
RYSBSERSEAONS Shiodubdoocnsesodsadouoac 10 72,900 
Colerswe eee Ae ane COC EG 9 70,350 
Mransportsy cee eon eee 12 88,750 
Ail pass ciccdouadeeecuausacalo. 402 2,790,792 

TABLE 8—CONTRACT SHIPS 

Number of 
Type Ships Tonnage 
Steel ee eecOen a ee Aaa ano 1,604 10,513,905 
Wioodiardicompositenmtcieireiteetnicrinne 1,034 3,024,000 
(COORG  gandonodoosbscocndcescd00n 42 298,500 
HP Ota Qe teec fort orseen ee Eee 2,680 13,836,405 
MoRos Gowns oondoscoctnovye 34 285,850 
ALG! Geo bap ood aooco0adodoahs oo 2,714 14,122,255 
TABLE 9.—SUMMARY OF STEEL SHIPS CONTRACTED FOR 

Number of 
Type hips Tonnage 
GaAnooms cl ccickeeceilsiek rier etter 1,296 8,877,605 
ARK IR aioabomeoooRmoG ddapoonboo cod 80 737,000 
ANTENA Gabo ooogdadsd000 CD OU00N0N 94 787,000 
EIKO: sAaogooMaoodo OC OMaaDdOO0000 2 20,000 
IRGHAGAWOSES ocodooaccocoongodng0000 4 37,500 
ANGE)  pooodoanmdboncuan A009 DONC boon 112 Eta: 
BEWARE logooncoducadcucidcooo anDdaC00 16 54,800 
Motalinieriacineeminnssteiebetsicerrcts 1,604 10,513,905 

TABLE 10.—WOOD AND COMPOSITE SHIPS 

Number of 
Type Ships Tonnage 
(OOK SossodbAbEuliboobosotdoodoos 181 707,500 
IEE | boo godoonmeoepocosaGasuodede0o 519 1,841,000 
BENT. GoondobooooodedsoUaUMo bald” 140 859,500 
INDE) Lo con pndoonugDbGOOdedod0d00G000 162 oo00nd99 
(Coyne dJooddcooodboodoououooaane 82 116,000 
ANA | oGoGgdUbdDONODODONOODOCR bo 1,034 3,024,000 


GOVERNMENT EXPENDITURES IN SHIPYARDS 


Up to September 1, 1918, the Emergency Fleet Cor- 
poration had invested or contracted to invest in shipyard 
plants approximately $150,000,000. Of these investments, 
the largest were at the Hog Island plant, estimated cost 
complete, $63,000,000 (£13,000,000), and at the plants of 
the Submarine Boat Corporation, estimated cost, $17,000,- 
000 (£3,500,000) ; of the Merchant Shipbuilding Corpora- 
tion, estimated cost, $11,000,000 (£2,260,000) ; the New 
York Shipbuilding Corporation, estimated cost, $16,825,- 
000 (£3,460,000), and the Carolina Shipbuilding Company, 
estimated cost, $3,000,000 (£615,000). 

The Emergency Fleet Corporation has investment in- 
terests made or authorized in forty-one shipbuilding 
plants, the majority of these in connection with contract- 
built ships. The expenditure of approximately $10,500,000 
(£2,150,000) for Scotch boiler plants and for steel fabri- 
cating plants has also been authorized. 


GrowTH oF THE MercHant MarINE 


As all the ships turned out from American yards in 
1918 are destined for operation under the American flag, 
the American merchant marine has during this period 
expanded more rapidly than that of any other nation in 
the world. At the time the United States entered the war 
the American merchant marine included approximately 
only 2,750,000 deadweight tons of sea-going vessels of over 
1,500 deadweight tons. On September 1, 1918, however, 
there were under the control of the United States Ship- 
ping Board 2,185 sea-going vessels totaling 9,511,915 dead- 
weight tons. Of these, 1,294, totaling 6,596,405 dead- 
weight tons were under the American flag. 

Of the total number of ships within the jurisdiction of 
the Shipping Board at this time, 449 were requisitioned 
American merchant ships, 100 were enemy vessels seized 
during the war, 256 were new vessels owned by the Ship- 


JANUARY, I9IQ 


ping Board, 31 were old Lake steamers transferred to the 
Shipping Board, 377 were American merchant ships not 
yet requisitioned, 81 were Dutch ships requisitioned by the 
United States Government, and 891 were foreign ships 
chartered either to the Shipping Board or to American 
citizens. While only a comparatively small part of this 
tonnage was provided by the Shipping Board, nevertheless 
at the rate at which vessels are now being built by Ameri- 
can shipyards for the Government’s programme it will not 
be long before something like 10,000,000 gross tons of 
American-built and American-owned vessels will be added 
to the merchant fleet. 


EXPANSION OF THE SHIPBUILDING INDUSTRY 


For the production of this tonnage the growth of the 
American shipbuilding industry has been phenomenal. 
When the present Shipping Board began its work in 
August, 1917, there were only 61 shipyards in the United 
States. Thirty-seven of these, with 162 ways, were 
equipped for building steel vessels, but about three- 
quarters of their capacity was taken up by the naval con- 
struction programme. In the 24 yards equipped for 
building wood vessels, there were only 73 shipways. 

Contrasted with this condition of hardly more than a year 
ago, there are now 202 shipyards in the United States with 
a total of 1,020 shipways, or more than double the total of 


the shipways in all the rest of the world. The list com- - 


prises 77 steel, 117 wood, 2 composite and 7 concrete ship- 
yards. The Clyde district in Scotland, famous for years 
as the greatest of all shipbuilding centers, is already sur- 
passed by four shipbuilding districts in the United States. 
Two of these, the Delaware River and Newark Bay dis- 
tricts, are on the Atlantic coast, and the other two, the 
Oakland Harbor and the Puget Sound districts, are on 
the Pacific coast. One yard alone in the Delaware dis- 
trict—the Hog Island plant—is equipped to produce more 
tonnage annually than the output of all the shipyards of 
the United Kingdom in any pre-war year. The United 
States, therefore, has taken the lead as a shipbuilding 
nation. It now has more shipyards, more shipways, more 
ship workers, more ships under construction and is build- 
ing more ships every month than any other country, not 
excepting the United Kingdom, which hitherto was the 
first shipbuilding power. 

In accelerating the construction of ships, such progress 
has been made that, in spite of the addition of many 
new yards, the average time consumed from laying the 
kee] to delivery of the ship was reduced from 235.45 days 
in January to 203.7 days in August. During the year 
ended Atrgust 31, 1918, 566 keels were laid, 358 ships 
launched, 287 ships of 1,800,000 deadweight tons com- 
pleted and placed in service, and 9,113,880 deadweight 
tons of ships have been contracted for. 


SrEEL SuHtp PRropUCTION 


On September I, 1917, there were 46 steel shipyards 
actually building ships for the Emergency Fleet Corpora- 
tion, and there were 125 ships on the ways of a total 
deadweight tonnage of 881,072, and 27 ships in the water 
with a tonnage of 192,790, making a total of 152 ships and 
1,073,862 deadweight tons under construction. 

On November 1, 1918, there were 76 shipyards in which 
keels for steel vessels had been laid, and there were 374 
vessels of 2,575,004 deadweight tons on the ways and 119 
vessels of 798,622 deadweight tons in the water, making 
a total of 493 vessels and 3,374,616 deadweight tons ac- 
tually under construction. In other words, there has been 
an increase of 30 shipyards engaged in building steel ships, 
and the amount of ship construction being carried on has 
increased by about 1,850,107 deadweight tons. 
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Shipyards on the Great Lakes have sent to the Atlantic 
since the beginning of the war a fleet of cargo vessels 
comprising 181 steel vessels aggregating 611,935 dead- 
weight tons. The significance of this total will be better 
understood when it is stated that this exceeds by far the 
entire output of all the shipyards in the United States for 
any one of the four pre-war years. In addition to the 181 
vessels sent to the seaboard since August, 1917, other ves- 
sel construction has been carried out on the Lakes. 


SHIPBUILDING ON THE GREAT LAKES 


It was a Great Lakes shipyard that turned over the 
first vessel to the United States Shipping Board. This 
was a 2,930-ton cargo steamship built by the Toledo Ship- 
building Company. Following this, the first substantial 
contribution to the transatlantic tonnage from the Lakes 
was a fleet of 21 steamships with a total deadweight ton- 
nage of 77,400. These vessels ranged from 4,000 to 5,000 
deadweight tons capacity, and some of them had to be 
cut in two to get them through the locks of the Welland 
Canal to the St. Lawrence River. These were among the 
first vessels commandeered by the United States Shipping 
Board, and 19 of them are still plying the seas. They 
were soon followed by the newly constructed vessels, 
which, up to November 1, numbered 160 of 534,535 dead- 
weight tons. 

The fleet of new steel cargo carriers from the Lakes is 
made up principally of single-deck vessels about 250 feet 
long, 40 feet beam, with a minimum draft of about 8 feet, 
commonly known as the Frederikstad type of freighters. 

To a Great Lakes shipyard belong the world’s record 
for the rapid construction of a steel cargo steamship. 
This record was won at the Great Lakes Engineering 
Works by completing the 3,500-ton cargo steamer Crawl 
Keys 34 days from the laying of the keel. The vessel was 
launched 17 days after the keel was laid. During the 12 
months ended December 1, 1918, the Great Lakes Engi- 
neering Works built and delivered to the Shipping Board 
34 steel vessels aggregating 122,000 deadweight tons. 
This output represents the delivery of a completed ship 
every nine working days of the year. 

Shipbuilders on the Great Lakes have been successful 
in producing a ship of about 4,200 tons deadweight which 
can be passed through the Welland Canal. Designs were 
prepared for a vessel of about 6,500 tons deadweight 
which could be built on the Great Lakes in two sections, 
to be joined in the St. Lawrence River without the neces- 
sity of dry docking by the use of cofferdams. After care- 
ful consideration, this design was abandoned for the 
4,200-ton size with a view to speeding up production, but, 
as a sufficient number of ships of the smaller size have 
now been provided, the future construction of the 6,500- 
ton vessel on the Lakes is being considered. 


Shipyards building steel vessels for the Emergency 
Fleet Corporation have been asked to assume responsi- 
bility for arranging directly with the mills for the delivery 
of steel, in a general order which was issued under date of 
December 9, by the vice-president and general manager. 
This new policy is due to the fact that the supply of steel 
now promises to be ample and that the Steel Division of 
the War Industries Board has ceased its activities. 

The order will not be put into full effect until February, 
1919, because allotments of steel for delivery during Jan- 
uary already have been completed. It will be necessary 
for deliveries of steel thereafter to be made by each ship- 
yard directly with the mills. The Corporation reserves the 
right to instruct mills to suspend shipments if it is judged 
that the condition of the steel supply at any shipyard or 
fabricating plant is, or threatens to become, excessive. 


Fig. 1.—Immense Sheds Protect Men in Winter. Temperatures Are Such That Sides Are Not Required 


Building Wooden Vessels on the Pacific 


Record of Accomplishment—Hough and Ferris Types Give Way 
to 5,000-Ton Vessel—Wood Vessels Coming Into Their Own 


i eae history of the revival of wood ship assembling 
in Oregon and in the Northwest is fraught with 
interest from the very inception of the movement. Under 
the impetus resulting from the activities of the Emer- 
gency Fleet Corporation, this district has stood out as the 
leader in wooden shipbuilding in the United States. Those 
in the section claim the greatest number of hulls afloat 
and the’ delivery of the first completed ship. The location 
was, of course, a decided advantage. The huge fir trees 
adjacent to the Columbia River are felled, trimmed and 
rafted upon the river for towing to the mills. In fact, 
each shipbuilding locality has mills nearby; in a few 
cases shipyards are actually on the property adjoining 
the mills. 

Nevertheless, the speed with which American ship- 
builders have responded to the demand for Yankee ton- 
nage—the Northwest, especially, in the construction of 
wooden steamers to augment the gigantic fleet which the 
Government has been assembling through the Emergency 
Fleet Corporation—has helped to pile up the clouds of 
defeat which rolled down upon the German horizon. 


OREGON SEcTION PusHEs CoNSTRUCTION 

As to the wood plants of the Oregon section—officially 
designated as District Number 11—they are in their full 
stride. On February 17, 1918, the first hull, a Hough 
ship, went overboard; there were sixty-five wooden ships 


in the water by November 1. Of that,number, thirty-three 


were officially delivered as finished vessels up to Novem- 
ber 8. The schedule calls for sixty-three in all to be in 
commission by December 31, 1918. When October closed 
seventy-one hulls were yet to be completed. 


FIFTEEN PLants Burtpinc Suips 


In all, there are fifteen wood ship plants; twelve have 
been working upon Emergency Fleet Corporation con- 
tracts for some time, another is preparing for Government 
ships after having turned out tonnage on private account, 
while one has floated eighteen of twenty steam auxiliary 
schooners for the French Government, and the last has 
eleven private ships to its credit, not having taken on 
Federal business yet. And all of the hull work, with a 
large percentage of the fitting out details, have been taken 
care of with a total of 15,000 men. 

That roughly summarizes the status of wood ship con- 
struction in the Oregon district to-day. But it does not 
tell the story, other than from the standpoint of results. 
The historical background which made this production 
possible is another tale. 

It was Oregon that led the way in the introduction of 
large auxiliary schooners of the wood type. The City of 
Portland, a five-master, fitted with semi-Diesel engines to 
drive twin propellers, was the vanguard. She has circled 
the globe since her completion two years ago. The pre- 
cipitation. of the European war almost immediately 
created a call for more tonnage on the Pacific side. It 


INTERNATIONAL 


JANUARY, 1919 


was first felt in the loss of vessels owned by the Allies 
from the trans-Pacific trade, liners and tramps being taken 
for military necessities. Later American owners began 
to find their ships sought by agents of the countries at 
war. Ina comparatively short time even steam schooners, 
the wood carriers so familiar on the Coast, were being 
negotiated for. The old reliable “fore and aft” schooners, 
which some authorities had held a few years ago would 
soon be numbered with “bone yard” relics because of the 
inroads of steam tonnage, were suddenly most popular. 
With lumber orders piled high and tonnage limited, the 
natural result was for vessel owners to turn to a type of 
ship that could be built at home, of native material and 
along lines regarded best fitted for the Pacific service. 

The St. Helens Shipbuilding Company first built the 
auxiliary schooner City of Portland. Others of the same 
design were soon on the stocks. Within a year other 
plants were projected and they were in position to give 
the American government assistance when, following the 
declaration of war against Germany, the Emergency Fleet 
Corporation was formed and included wood vessels in its 
program. The entrance of the Government into the mar- 
ket had a most stimulating effect upon the building of 
new plants. Work was carried along with phenomenal 
speed. 


Nine SHiIpyarDsS WITHIN STREET-CAR Rapius 


To-day there are nine wood plants in the Portland zone 
—that is, within street car radius—and another at St. 
‘Helens, 28 miles below Portland. Columbia City, less 
than two miles from St. Helens, boasts a yard; three more 
are located at Astoria, just inside the entrance to the 
Columbia River, and one at Tillamook, on the Oregon 
coast a short reach from the Columbia. Two more yards 
are maintained on Coos Bay, Oregon, but, because of 
geographical location, are included by the Government in 
the California district—a total of seventeen yards. 

The Hough and Ferris designs were first laid down in 
the yards. Both are of the 3,500-ton type, deadweight. 
The Hough ship is 288.6 feet overall, 274 feet between 
perpendiculars, has a beam of 45 feet and molded depth 
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Fig. 2.—They Calk Decks With This Machine, the Design of an 
Two Men Do the Work of Eight Hand Calkers 


Oregonian. 


of 28 feet. The Ferris ship is 281.6 feet overall, 268 feet 
between perpendiculars, with a beam of 46 feet and molded 
depth of 26 feet. Both are being given a total of 1,400. 
horsepower, the Hough ship with twin engines and the 
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Fig. 3.—Hull 59, Forward, Looking Aft. Here She Is in the Hands of Machinists and Joiners 
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Fig. 4.—Bow View of Hull No. 229. Only a Few Days Before 
She Moves Down the Harbor to Do Her Share in 
War Transportation 


Ferris with a single main engine. Not since the yards 
were first started, however, has the Government repeated 
orders for the Hough ship, apparently having preference 
for other types. 

The development of local designs followed. Fred A. 
Ballin, of the Supple-Ballin Shipbuilding Corporation, 
introduced a composite ship with steel topsides; these ships 
have a deadweight capacity of 4,500 tons. The vessels 
are 308 feet overall, 286 feet between perpendiculars, 
with a beam of 43 feet and molded depth of 36 feet, hav- 
ing 1,600 horsepower. The Peninsula Shipbuilding Com- 
pany is the parent of what is known as the “Peninsula” 
ship, a distinctive all-wood type with a deadweight of 
4,000 tons. This ship calls for a length overall of 282.8 
feet, and 267.8 feet between perpendiculars. The beam is 
48.8 feet and the molded depth 27 feet. Turbine engines 
of 1,500 horsepower are installed. This is the only wood 
ship design, so far as is known, in which turbine engines 
are used. Trials of the first vessels have proved most 
satisfactory. 

Last of the special plans is a 5,o00-ton all-wood 
steamer, the result of experiences of government officials 
and the builders, who have foreseen the demand for a 
larger carrier. The plans and specifications have been 
approved by Lloyds and the American Bureau of Ship- 
ping, and construction has been authorized by Charles 
Piez, vice-president and general manager of the Emer- 
gency Fleet Corporation. The ship will have a length of 
344 feet 5 inches overall and 315 feet between perpendicu- 
lars, with a beam, molded, of 48 feet, and depth, molded, 
of 34 feet 6 inches. The vessel has a full shelter deck and 
two ’tween decks. The material for these ships will be 
of unusual length, and in some features, such as keel, 
keelson, stem and stern construction, will call for pieces 
of large dimensions. For the present, these vessels will 
be engined with the motive power designed for the 3,500- 
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ton vessels, but ultimately more power is to be provided. 
These 5,000-ton ships can be laid down at the yards with- 
out additional or different equipment and without exten- 
sion of the building ways. 


, 


Woop Suies Stann Up Unper Criticism 


Wooden ships, not as to specific designs, but in general, 
have come in for a share of the general criticism of ship- 
building, which is new to this country in its present large 
proportions, but, through it all, are “standing up.’ The 
satisfactory service of many wooden vessels is’ sufficient 
refutation. For example, La Merced, an auxiliary 
schooner built on Puget Sound, has made two voyages 
with wheat, discharging the first cargo at San Francisco 
in February and the second in August; both cargoes 
were in good condition. Another steamer, the Calusa, of 
the Hough type, reached New York in September with 
her cargo in such fine condition that the Control Com- 
mittee recommended that stores for the army and navy 
forces be carried from the Atlantic to the Pacific on those 
vessels. The Blandon, also a Hough ship, has been in ser- 
vice four months between Portland and San Francisco, re- 
placing the steamer Beaver, a steel combined passenger 
and freight vessel taken for war purposes. While the 
company would not have selected an exclusive freight 
vessel for the run in normal times, she has proven so 
satisfactory to her master and chief engineer that they 
have protested against having the vessel sent into the 
deep-water trade and receiving one of another design in 
lieu of it. Steamers of the types being built here have de- 
veloped speeds up to 13.6 knots—that is with coal, for the 
Government has not permitted fuel oil to be used in either 
steel or wood ships of the Emergency Fleet coterie since: 
the decision was made to husband all resources for the 
navy abroad. ; 

These ships were selected to meet just what the title of. 
the big shipbuilding body indicates—an emergency. If 
details of construction, machinery and other features are 
not of the best, they will be changed just as army and navy 


Fig. 5.—Lines of a Ferris Ship Aft, Showing What Can Be Done 
in Shaping Fir Timber 
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Fig. 6.—With Decks Well Along, the Hull Begins to Look Shipshape 


equipment is improved on thorough experience. Much the 
same arguments that have gone the rounds regarding the 
wood vessels, might be as aptly applied to some of the steel 
carriers. Accidents resulting from green crews, however, 
the “salting” of boilers on the Pacific by the oversight of 
an engineer whose previous experience was on the Great 
Lakes, the damaging of winches by inexperienced men, 
or the permitting of boilers to “go dry’—these can hardly 
be classed as imperfections in the design of the naval 
architect. 
Woop Surp Here To Stay 


Oregon builders do not regard the wood ship as an 
emergency vessel, however. They were being turned out 
in this region before the Civil War. In fact, it is on 
record that seventy-seven years ago the schooner Star of 
Oregon was built by Joseph Gale just across the river 
from where the Peninsula Shipbuilding Company’s pres- 
ent plant stands. Her keel was hewn from a fir timber 
and her planking was whipsawed. She was in the San 
Francisco-Hawaiian Island trade for a long period. It 
was forty-four years ago, on Coos Bay, Oregon, that the 
full- rigged ship Western Shore was built by ‘A M. Simp- 
son, pioneer shipbuilder and lumberman. The Western 
Shore loaded wheat on her maiden voyage, taking the 
cargo aboard at San Francisco and delivering it at Liver- 


Fig. 7.—Launching of S. S. Nepolela to Answer the Hun Challenge 


pool; she was loaded back from there with general cargo. 
The round voyage was done in 205 days, a Teak no metal 
ship has yet equaled. 

Recent tabulations show that Pacific Coast owners con- 
trol 350 wood steam vessels operating in the Coast and off- 
shore trade. In the fleet 68 are more than 20 years old, 
53. are from 20 to 25 years old, 78 from 25 to 30 years, 
46 from 30 to 35 years, 42 from 35 to 40 years, 44 from 40 
to 45 years, Io from 45 to 50 years, 5 from 50 to 55 years, 
and 3 yet running are 61, 65 and 68 years old—a fine 
record. 

DuraBiLity PRovED 


These figures seem to show beyond doubt that there is no 
question as to durability of the wood ship; but, as with 
metal ships, they must be given reasonable care. Calking 
and painting wood ships in the way of maintenance is no 
more expensive than chipping and painting steel ships to 
prevent rust from eating the plates. 

Stimulated to increased production by the war neces- 
sity, which has also served to bring the tried utility of the 
wooden ship again into prominence, the Oregon ship- 
builders feel that the new impetus will continue in momen- 
tum during the reconstruction days to come, and provide 
tonnage to develop Pacific trading facilities to their fullest 
capacity in the American merchant marine. 


EE: 


Fig. 8—Sample of Douglas Fir Timber Used in Construction of Wooden Vessel in Oregon 
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Fig. 1.—General View of Outfitting Dock, Looking West 


Shipbuilding at the Pensacola Yards 


Well-Constructed Plant for 9,000-Ton Fabricated Steel Ship—_ 
Use of Permanent Scaffolding—Powerful Plate Bending Machine 


BY JOHN M. SWEENEY* 


HE question of establishing at Pensacola berths and 

equipment for assembling ships at tide water of 
material fabricated at bridge and structural shops sit- 
uated near a base of material supply and already in opera- 
tion, with facilities and tools required for such fabrication, 
was advised by the writer and considered favorably long 
in advance of the organization of the Emergency Fleet 
Corporation. At this time there had just been completed 
at a structural iron works plant in the Middle West, and 
under the writer’s direction, the fabrication complete of 
fourteen hulls of light construction. Some suggestions 
from the experience gained in this fabrication were made 
to E. Platt Stratton, who incorporated them as a part of 
his essay on standardized ships prepared under direction 
of Secretary Redfield, Secretary of Commerce. This 
paper was used before the Committee of Merchant Ma- 
tine of the House of Representatives, and later published 
in pamphlet form and circulated by the Bureau of Com- 
merce. 

_The first four of these light vessels were set up in 1913 
and were of the earliest so fabricated. The American 
Bridge Company, at their Ambridge plant on the Ohio 
River, had for some time been building water craft of 
steel, but confining their work to square ends, declining 
to undertake any modeled work requiring beveling of 
parts. They also erected work at their plant, and so in 
their operation largely adopted the customs of yards 


* Vice-president and consulting engineer, Pensacola Shipbuilding Com- 
pany. 


where the fabrication is done practically at ship side. In 
view of the many claims made as to the origin of so-called 
“fabricated” ships, it may some day be of interest to note 
these early operations in this field. At the time the ves- 
sels mentioned here were undertaken in the industrial 
shop, the present general manager of the Pensacola Ship- 
building Company was in charge of operation at that 
plant. Following his later connection with the parent or- 
ganization of the Pensacola Shipbuilding Company, the 
project of taking up the fabricating of ocean-going ships 
inland, and their erection at Pensacola as a desirable 
point was fairly well canvassed and naturally was ex- 
panded into an accomplishment through the demand of 
the Emergency Fleet Corporation for ships. 

The shores of Pensacola Bay offer many excellent spots 
for shipyard locations, merging.as they do into the banks 
of several bayous, which are really enlargements of the 
fresh water streams from the water sheds of western 
Florida and Southern Alabama. The northeast bank of 
one of these, Bayou Chico, or Little Bayou, was selected 
for the yard site. A triangular piece of ground of ap- 
proximately 120 acres, with about one mile of waterfront 
and entire railroad boundary on the opposite side, and all 
within the corporate limits of Pensacola, was chosen as 
best fitted for the general plan of a yard which was to be 
provided with a continuous-line erecting berth and ar- 
ranged for side-launching. The water area of Bayou 
Chico is about 150 acres, and at the present time the 
erecting berth is some 2,800 feet in length, on which are 
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Fig. 3.—Fabricating Shop and Bending Floor, Looking Southwest 
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Fig. 4.—Hull Number 965 Showing Arrangement of Staging 


in frame, in consecutive lengthwise position, five 9,000-ton 
steel ships. Beyond this line is a dock line of 1,000 feet 
for outfitting. On the land side of the berths, gantry 


tracks extend the entire length, where are traveling at 


present one gantry for each ship, but, as will be readily 
seen, with the ability to concentrate any number or all of 
the gantries at any one objective. On the land side of the 
gantry tracks there is for each ship a complete binnage 
for storage of all fabricated material for that ship, ready 
for transfer by the gantries to position on the blocks. 
These bins are supplied over a thorough system of ladder 
trackage connecting all of the yard berths, docks and 
buildings, and to the main line of the Georgia, Florida & 
Alabama Railroad. 


The normal tide variation is 1.1 feet, one tide in each — 


24 hours. The general elevation of shipside bins is plus 
nine, and of fabricating shops plus fifteen. 

The first foundation, that of the mold loft, was placed 
February 24. Operation commenced on the bending and 


Fig. 5.—Plate Bending Machine Showing 


Plate Ready to Be Formed 


fabricating shop, April 14. Keel blocks were in position 
ready for laying of the first keel on May 1. Two keels 
were laid June 21. The entire tract of ground is a strong 
white sand formation and provides choice conditions for 
all foundations for blocks and machinery. The berths are 
continuously piled their entire length in bents on 8-foot 
centers, the waterfront on 30-inch centers bulkheaded, 
and sand filled solid behind the bulkheading. The bulk- 
heading is 3-inch yellow pine sheet piling, creosoted to 14 
pounds per cubic foot. This method of berth construc- 
tion has the advantage of providing for any length of 
ship without change or complication. 

Beyond the building berth the dock line continues for 
1,000 feet, providing space for fitting out berths, under 
heavy cranés, for placing boilers and machinery. The 
continuous building berth plan provides for side-launching 
only. This method is the one almost universally employed 
on the Great. Lakes and it is the one preferred and fav- 
ored by all engineers who have had experience with both 
end and side launching. They con- 
sider that it offers less chance of 
accident, creates less harmful strains 
and necessitates less cost for prepa- 
ration. 

One new yard on the Delaware 
River has been constructed for side 
launching and has already had sev- 
eral successful launchings. The first 
impression of the layman, and in- 
deed often of engineers, is against 
the advisability of side-launching be- 
cause of an impression that the ship 
is dropped on the water. This, how- 
ever, is not the effect obtained. It 
may be more aptly likened to the 
skipping of a stone so thrown on the 
surface. Many ships approaching 
600 feet in length are constantly 
launched by this method at the yards 
on our Great Lakes, and, so far as 
the record shows, without failure or 
injury. 

Referring to the general layout of 
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GENERAL PLAN OF PENSACOLA SHIPBUILDING PLANT 


Building Wans, Served by Traveling Gantry Cranes, Arranged for Side Launching of Vessels 
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CROSS SECTION THROUGH PLANT 


Showing Location of Railroad Tracks in Relation to Shops, Hull Construction Berths and Outfitting Dock 


Aretit 


ie 


chi 4 
AV 
7 in 
aie 
BA «a 
pa Bn cane 
‘ es Ae A ns 


r ih pt 


he 


* 


THAIS HAUORHT noitase 226 


Ug 


ae 


the track layout and location of 


‘cola yard. The most natural thing 


INTERNATIONAL 


MARINE ENGINEERING 15 


JANUARY, IQIQ 
the Pensacola Shipbuilding plant, in 


buildings one of the first considera- 
tions was to plan that the flow of 
material should be as continuous in 
one direction as possible. Some in- 
centive to this arrangement was 
found in a realization of the fact 
that materials arriving from the 
Chicago, Pittsburgh or Alabama dis- 
tricts were started from some 600 to 
goo feet elevation above sea level 
and rolled down hill to the Pensa- 


was to keep them on a down hill 
pull through the shops and yards to 
the erection blocks. 

Another actuating factor was the 
conviction that plenty of trackage 
and yard room formed a sort of 
“safety first” towards efficient and 
low cost ship construction. How 
well this has been met will be ap- 
preciated by every engineer who studies these conditions. 
The relief from the usual congested and poorly arranged 
shipyard was patent at every turn. Of course, most of 
our shipyards have expanded from smaller units, and 
therefore it has been impossible to avoid objectionable 
duplication of movement in handling. However, no yard 
recently built from a virgin location can more favorably 
compare in percentage of superior attributes than the yard 
in question. It merits the expressed opinion of an ex- 
perienced engineer, who, on leaving the plant recently, 
said: “This is not only the best arranged and best bal- 
anced plant, but also it is the most. picturesque of any I 
have seen or known of.” 

Mention of a few details of this construction will 
demonstrate the care with which it has been planned. 
The ladder track connections enable the placing of cars 
of material in position for unloading in the bins, ware- 
house, under crane runway, or in any shop or building 
with a minimum of interference with car movements 
within the yard. About six miles of trackage is laid 
within the yard limits, and in the history of the operation 
of this plant (so far) car demurrage cost is unknown. 

The method of scaffolding construction is of a form 
more permanent than the usual single-bent plan. Here 
scaffold towers 6 feet by 8 feet and various suitable 


_is seen in the interior view of the loft. 


Fig. 6.—Plate Bending Machine Showing Plate Formed 


heights are used. Each tower is self-contained and an- 
chored at the foot. They are placed generally with ten 
feet of space between them. ‘The stage plank may be 
easily slipped through, leaving a clear space between the 
towers. This method avoids the necessity of hoisting 
material over the top of the staging. When launching, 
towers are easily lifted away, rested on end and quickly 
replaced for the next ship. 

The gatehouses for employment and photographic head- 
quarters, police department, hospital and inspectors’ of- 
fices, garage, main administration office, engineering office 
and clock houses are of usual scope and plan, but are all of 
single-story construction. 

The mold loft is a ground floor building 75 feet in width, 
clear span. The truss construction, of wood, is that: 
known as lattice and requires no vertical bolting. This 
truss has been very satisfactory. Its general appearance 
The same truss 
construction is used in the wood mill and cafeteria build- 
ings. The location of the mold loft enables the ready 
reach of plates and shapes in stock under the receiving 
overhead crane runway or yard. Under this crane is lo- 
cated a plate-bending machine for cold plates, which is 
doing very satisfactory work. It was especially designed 
and developed from a crude machine put in use at the 


Fig. 7.—Interior of Mold Loft, Looking East 


INTERNATIONAL 


16 MARINE ENGINEERING 


fabricating plant‘and on the marine work before described. 

The forge and fabricating shops, each 65 feet wide by 
300 feet long, are adjoining. The forge shop contains, in 
order of progress of the material in fabrication, bending 
floors and furnaces, rivet machines and furnaces, steam 
and power hammers, furnaces and small fires, bolt header 
and bolt-threading machinery. 

The fabricating shop is well supplied with the usual 
fabricating tools, riveters and furnaces. Oil fuel is used 
for furnace heating and is stored in appropriate tankage 
under ground and its distribution automatically controlled. 

The machine shop is provided with new and modern 
tools, especially for heavy work. They consist of lathes, 
planers, slotter, large floor boring machine, radial drill, 
and also a complete small tool equipment. Electric power 


Fig. 8.—Broadside View of Hull Number 966 


distribution is used throughout. The power plant, of 
1,800 horsepower normal, has three watertube coal-burn- 
ing boilers, direct current and alternating current genera- 
tors, and modern air compressors of 5,000 cubic feet of air 
capacity at 100 pounds pressure. The air distributing pipe 
lines throughout the building berths and for all air power 
operations are extra large and provided with sump tanks 
and blow off over the entire system. 

An eight-ton refrigerating plant is installed, and com- 
plete telephone intercommunication to departments and 
erection berths is in full operation. This plant promises 
to be in the “survival of the fittest” class for competitive 
construction of ships after the war. The conditions are 
ideal for ship construction, and not only provide advan- 
tages equal to those of southern California but also are 
much superior in the item of available labor and closer 
connections with the market for supply of all required 
materials. 

Pensacola, with its favored water terminals, superior 
anchorages and abundant supply of low cost bituminous 


JANUARY, IQIQ 


coal, must be a prominent factor in the marine expansion 
which the United States is now entering upon. 


Geared Drive 
BY N. W. AKIMOFF* 


fl Be an impartial observer, one of the most puzzling 
things about the installation of reduction gears 
on board ship is the attitude of the engineer who is in- 
vestigating, designing or installing the gear. During the 
past twenty years all efforts have been directed toward 
the purely kinematical side of the problem; that is, how 
to design and cut the gear teeth, how to provide for the 
distortion of the pinion relative to the gear, and how to 
overcome the difficulties due to the length of face of the 
gears, etc. In this direction a great deal of very credit- 
able work has been done and many improvements of con- 
siderable ingenuity have been introduced, but, in view of 
all this, is it not well now to begin to realize that another 
phase of the problem, hitherto neglected, exists, and that 
is the dynamics of the geared drive problem? 

In the geared drive the link between the point of appli- 
cation of the power to the gear and the point where the 
power is delivered to the water by the propeller possesses 
a mass of its own which is not only considerable but enor- 
mous! Take, for instance, the case of a shaft too feet 
long weighing 20 tons, whose cross section has a radius 
of gyration of .4 foot. On each end of this shaft is a 
heavy rotor. At one end it is the gear weighing 5 tons and 
at the other end the propeller weighing 10 tons. Let the 
radii of gyration of each be 4 feet. These round figures 
are merely assumed, although in actual practice the com- 
bination may be even worse. 

With a system such as this, the mere fact that 10,000 
horsepower is put into the gear for transmission to the 
propeller at the other end becomes insignificant if con- 
sideration is given to what is going on in the connecting 
system itself; that is, in the shaft-plus-gear-plus-propeller. 
To calculate results in connection with such a drive, and 
at the same time disregard the connecting system, is a 
waste of time. All the bearing pressures and rubbing 
unit stresses and so-called factors of safety are devoid of 
any practical meaning. For this reason it is childish to 
explain the failure of geared installations by such excuses 
as misalinement or lack of uniformity in the heat treat- 
ment of the gears, etc. Whether these are the true rea- 
sons for the failure or not is a matter of only secondary 
interest. The main problem is to find out first of all 
whether or not the system has been so designed that it 
can reasonably be expected to stand the work at all. 

What should be realized in investigating the problem 
is the fact that the connecting system (that is, the shaft- 
plus-gear-plus-propeller) has a period of torsional vibra- 
tion of its own and also possibly an overtone or two of 
some consequence. By torsional vibration is meant the 
alternate angular motion of the shaft cross sections rela- 
tive to each other, the axis remaining straight, as in a 
torsional pendulum. It has a definite fundamental fre- 
quency, also harmonics and overtones like other elastic 
vibrations. As far as the slow speed reciprocating engine 
drive is concerned, this torsional vibration has long ago 
been definitely established by Frahm and others, in Europe, 
and more recently checked by the United States Navy 
Department under the able supervision of Naval Con- 
structor William McEntee, U. S. N. But when it comes 
to a high-speed drive, no systematic investigation has so 
far been carried out. 

In the case of a three-bladed propeller, such a system of 


* Consulting engineer, Philadelphia, Pa. 
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drive receives from the outside three impulses per revo- 
lution with which to set up a forced torsional vibration 
of the frequency 3 per minute. If the shaft were per- 
fectly rigid or very short, this would not matter so much, 
as it is not the impulses themselves which are transmitted 
to the teeth that are of interest, but if the frequency 37 
is anywhere near that of the natural free frequency of the 
connecting system (that is, of the shaft-plus-gear-plus- 
propeller), then the blows on the teeth will increase in a 
proportion that will positively stagger anyone unfamiliar 
with the details of the phenomenon known as synchronism. 

Just how heavy the blows will be is a very difficult ques- 
tion to answer, but it is not absolutely necessary to con- 
sider the problem from that angle. All that we need to 
determine definitely is the speed at which trouble will 
occur, so that either this speed may be avoided, or, if for 
some reason this speed must be maintained, means can be 
found by which the torsional vibration may be killed. 
Lanchester, the great English scientist, accomplished this 
result in the case of the automobile engine, so why cannot 
someone else do the same thing in some other manner for 
a geared drive? 

To put matters into concrete shape, the following in- 
vestigations must be made on a large scale by both the 
Navy Department and manufacturers: 

1. Various formulae must be carefully checked by 
accurate experiments, giving the frequency of torsional 
vibration of a system consisting of a long shaft with a 
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4. The limitations, if’ any, prohibiting the use of a 
suitably designed friction clutch should be found. The 
friction clutch, the writer believes, is the most effective 
as well as the most natural means that can be used in 
wiping out the effect of torsional vibrations. If such a 
device can be used at all, the most advantageous location 
for it should be investigated. 

5. All other means by which the torsional vibrations 
can be damped out should be investigated. It is not un- 
likely that several methods for doing this can be found 
in addition to Mr. Lanchester’s excellent idea, which, to 
the best of the writer’s knowledge, is patented. 

The above are merely a few practical ideas which sug- 
gest themselves to the writer every time he hears of the 
failure of a geared turbine installation. A few theoretical 
considerations will appear elsewhere shortly. 


Shipping Large Marine Boilers* 


Herewith is presented an interesting photograph of one 
of thirty large marine boilers, 141% feet diameter by 11, 
feet 2 inches in length, built by the Kingsford Foundry & 
Machine Works, which are being transported by rail for 
installation in fifteen vessels building at various points on 
the lakes. Up to very recently it was impossible to ship 
boilers over 11 feet in diameter from Oswego, N. Y., 


Fig. 1.—Special Flat Car for Shipping Scotch Boilers 


heavy mass on each end, but not constrained in any part 
of its length. 

2. The fact must be established that this torsional fre- 
quency is independent of whether the shaft is at rest or is 
actually rotating. It will probably be easy to demonstrate 
that such is actually the case; then further experiments 
would be greatly simplified. 

3. As the theoretical determination of the actual am- 
plitudes of oscillation is a difficult matter, the limits of 
speed variation within which we might consider syn- 
chronism as practically taking place should at least be 
found. 


where the Kingsford Foundry is located, except by canal. 
The special car shown in this illustration, however, makes 
it possible to transport boilers of the dimensions stated. 
These boilers weigh about 91,000 pounds each; two are 
carried in each 3,500-ton ship. The car shown is built so 
that the bottom of the I-beams are only one foot clear of 
the rail. This allowance is necessary to get clearance 
under bridges and tunnels. In some instances, in fact, 
the boilers have clearance of only one inch, and must 
therefore be loaded very carefully and centrally. 


*The Marine Journal. 
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Best Fore-and-Aft. Position of Parallel Middle 
Body in Single-Screw Cargo Ship’ 


Effect of Variation of Position of Parallel Middle Body on Shaft 
Horsepower, Propulsive Coefficient and Propeller Revolutions 


BY NAVAL CONSTRUCTOR WILLIAM MCENTEE, U. S. N. 


REVIOUS experiments made at the U. S. Experi- 
mental Model Basin indicate+ that for slow ships 
of full lines, such as are used for the ordinary single-screw 
cargo ship, it is desirable to use a certain amount of paral- 
lel middle body. In those experiments the different models 
used had varying lengths of parallel middle body dis- 
tributed equally forward and abaft the midship section. 
The present investigation had for its object the deter- 
mination of the best fore and aft position for the parallel 
part of the ship, and the investigation of the effect of 
this variation on the shaft horsepower, propulsive co- 
efficient, and wake and thrust deduction factors. 

Four 20-foot models were made corresponding to ships 
of 400 feet length between perpendiculars and of 57.3 
feet beam, 26 feet draft, and 13,137 tons displacement 
when fully loaded. A longitudinal or prismatic coefficient 
of 0.788 was chosen as representing about the present 
practice in cargo carriers of this type. A constant length 
of the parallel middle body was taken equal to 33 percent 
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model with the very full bow and that with the very full 
stern were purposely made of an extreme type beyond 
anything that might be expected to be used, in order to 
give a wide scope to the investigation and to insure that 
the limiting conditions as regards power should be ob- 
tained at either extreme. 

In the four models the middle section of the parallel 
middle body—that is to say, the section which divided the 
parallel middle body into two equal portions—was placed 
at varying distances from the forward perpendicular, 
amounting to 31.3, 38.5, 53.4 and 60.5 percent of the length 
of the ship, respectively. ; 

The models were carefully made and all were fitted with 
the same cast stern frame, which included the stern bear- 
ing for the propeller shaft. The stern frame had the rud- 
der cast with it. The whole frame and rudder was fitted 
to each of the four models before the self-propulsion ex- 
periments were undertaken, and, together with the pro- 
peller shaft, propeller and dynamometer, were transferred 
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Fig. 1—Showing Lines of Model 2,023 


of the ship’s length. This percentage was found in the 
investigations referred to above to give about the mini- 
mum residuary resistance for the speeds attained in prac- 
tice for ships of this type. 

In Fig. 1 are shown the lines of model 2,023, which were 
used as the parent form. | In Fig. 2 are shown the curves 
of sectional area for the four models and the parent form. 
Model 2,132 was made very full at the entrance, with a 
fine run. Model 2,135 was made relatively very fine at 
the entrance and full in the run. Models 2,133 and 2,134 
were intermediate between the two extreme models. The 


* Paper read before the twenty-sixth general meeting of the Society 
of Naval Architects and Marine Engineers, Philadelphia, Pa., November 
15, 1918. 

+ Speed and Power of Ships, by D. W. Taylor. 


from one model to the other as the experiments with each 
model were completed. 

The dynamometer consisted of a small direct-current 
motor, the armature shaft of which was directly con- 
nected with the propeller shaft by means of a flexible 
coupling. The armature shaft was free to float fore and 
aft in its bearings about 7/16 inch in an axial direction. 
The armature shaft was connected to a calibrated spring 
by means of a thrust bearing, so that the axial displace- 
ment of the armature shaft gave a measurement of the 
propeller thrusts. Similarly, the frame of the motor was 
mounted so as to rotate in independent bearings. The 
torque developed by the motor acted against a calibrated 
spring so that the deflection of the spring indicated the 
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torque of the motor. In addition to this there were suit- 
able means provided for measuring the revolutions of the 
shaft. 

The order of procedure in making the tests was as fol- 
lows: The shaft and dynamometer were carefully lined 
up and the whole run for a sufficient time to warm up the 
‘bearings and reduce the bearing friction as much as pos- 
sible. Owing to the fact that the dynamometer was 
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similar data taken at higher speeds. The range covered 
corresponded to speeds of 5 to 12% knots for the ship. 


’ About forty different runs were made with each model, 


giving a corresponding number of points for plotting the 
torque, thrust and revolutions per minute curves. 

The armature of the propeller dynamometer was es- 
pecially designed to reduce to a minimum the amount of 
magnetic thrust. This thrust increased with the torque 
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Fig. 2——Showing Curves of Sectional Area for Four Models and the Parent Form 


placed very close to the stern, but a short length of pro- 
peller shafting was necessary, and this was supported by 
two self-alining bearings, one at the stern bearing and the 
other at the forward end of the stern tube. With the pro- 
peller shaft in place and everything working freely, the 
model was towed in the Model Basin beneath the towing 
carriage at several different speeds, and the propeller 
shaft, without propeller, run at the range of revolutions 
to be covered in the course of the experiments. The pro- 
peller was then fitted to the shaft and cards for torque 
and thrust and revolutions per minute were taken with 
the model self-propelled at different speeds. 


Metuop or MAKING TEstTs 


In these tests the model was guided by two plates about 
Io inches in width placed at either end of the model, so 
as to steer it in a straight course. The guide plates 
floated between the guiding points attached to the car- 
riage, but the towing carriage did not exercise any force 
on the model in a fore-and-aft direction. 

Starting at low speeds corresponding to about 5 knots 
for the ship, the towing carriage was adjusted to run at a 
uniform speed. The rheostat controlling the speed of the 
propeller dyanmometer was then adjusted so that the 
thrust of the propeller would just keep the model running 
as fast as the towing carriage, without striking the stops, 
which were placed at an interval of 6 inches. Thus, 
starting with the model in the mid position, it was free to 
gain or lose a distance of 3 inches as compared with the 
towing carriage before striking either stop. When the 
propeller was running at the proper speed to keep the 
model up with the towing carriage the record of thrust, 
torque and revolutions per minute was taken. -If, in the 
course of the run, the model struck either stop on the 
carriage the run was discarded and another run made. 

Having obtained the desired data at the lowest speed, 
the carriage speed was increased for subsequent runs and 


and amounted to 0.17 pound when the armature was dis- 


placed 7/16 inch and the torque delivered to the shaft was 
16 pound-inches. Neglecting this at higher powers would 
have caused an error in thrust measurements of about 
1.4 percent, but would not have caused any error in the 
power measurements. However, this magnetic thrust was 
separately calibrated, and corrections for it were made in 
working up the results of the experiments. 

It is interesting to note that experiments of this kind 
with a very heavy model, in this case a displacement of 
3,774 pounds, afford a very sensitive means of checking 
the uniformity of speed of the towing carriage. If the 
towing carriage itself were not very carefully adjusted, 
so as to eliminate slight variations in power required to 
drive it, owing to variations in the level of the tracks or 
uneven friction of the driving wheels or guide wheels, the 
resulting small accelerations and retardations of the car- 
riage were made very apparent. As the model, driven by 
its own propeller, when supplied with a constant voltage, 
ran at very uniform speeds, it was possible to see the 
towing carriage gaining or losing distance of a few 
inches in five or ten seconds, as slight inequalities of 
speed due to small variations in the resistance of the 
driving mechanism developed. In order to conduct self- 
propulsion experiments successfully with the method fol- 
lowed, it was necessary to have the towing carriage run- 
ning in excellent condition. 

Immediately after completion of the self-propulsion 
tests on the model the propeller was removed and the 
runs to obtain the shaft friction and the thrust without 
propeller was running at the proper speed to keep the 
with the resistance dynamometer on the towing carriage 
and the usual model resistance data taken. This insured 
that the conditions of test both for self-propulsion and for 
the resistance of the model would be uniform as regards 
conditions of the model, temperature of water, etc. Ex- 
periments on the four models were run on succeeding days, 


INTERNATIONAL 


20 MARINE ENGINEERING 


and the springs of the propeller dynamometer were cali- 
brated both before and after the tests. 

In Fig. 3 is shown one of the dynamometer cards taken 
for a model running 


at a speed corre- 
sponding to about if 
10% knots for the 
ship.. ' It will be ar 


noted that the de- 
flection of the torque 
spring for this con- 
dition was 2.47 
inches, for the 
thrust spring 2.24 
inches, and the in- 
terval over which 
the revolutions were 
measured was 1.78 
inches. With a little 
practice it was pos- 
sible to read both 
the thrust and the 


423, 


Torque Pen 


27.2 Seconds 
Calculated R.P.M. 


[96 Revolution 


torque deflections 
within 1/100 inch. 
The revolutions 


could be read to an 
accuracy of less 
than one-half of one 
percent. Consider- 
ing that the data 
taken are plotted 
and the whole ay- 
~eraged by means of faired curves, it is estimated that the 
results obtained as regards the three elements measured 
are correct within one percent. 


Fig. 3.—Dynamometer Card Showing 
Propeller Thrust, Torque, and 
Revolutions per Minute 
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tions and Propeller Revolutions per Minute. Model 2,133 
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In Fig. 4 are shown the actual observations of the 
torque and thrust pen deflections, and the revolutions per 
minute of the propeller shaft plotted on speed of the 
model, the latter being measured by the speed of the tow- 
ing carriage in the same manner as in the ordinary re- 
sistance tests. 

The following are the dimensions of the propeller used 
in the experiments and also the dimensions expanded to 
the ship scale: 


Model Ship 
Diameter uane oct eee eee 10.125 inches _16 feet 7 inches. 
Pitcher oe eta eer oe 9.0 inches 14 feet 9 inches 
Bitchierati Onsen en oer 0.889 
Mean -width ratio....../...... 0:20 
Number of blades............ 
Rates of projected to disk area. 0.266 
Blade thickness fraction...... 0.04 
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Pitch Ratio 
Ratio Projected Area to Disc Area 266 = heel 
Mean Width Ratio ——__________ .200 
Blade Thickness Fraction———______—__ .0£0 
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d = Diameter in Feet 
p = Pitch in Feet 

7. = Revolutions per Second 
T = Thrust in Pounds 
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Fig. 5.—Curves of Propeller Characteristics 


The propeller had three blades of Taylor’s standard 
form. fy a 
The propeller characteristics were obtained by separate 
tests of the propeller model run in free water; that is, 
in a separate apparatus where the propeller shaft pro- 
jected well ahead, so that the propeller ran in water. un- 
disturbed by the action of the testing apparatus. The 
saine motor dynamometer was used for the tests as was 
used for the self-propulsion tests, the only difference be- 
ing that the propeller shaft was coupled to the forward 
end of the armature shaft instead of the after end. 

The characteristics of the propeller are given in Fig. 
5. The thrust constant, C,, and the torque constant, Ca, 
are plotted on nominal slip following the method used by 
Schaffran.* These constants, which are in non-dimen- 


* “Svystematische Propellerversuche’’; K. Schaffran, Schiffbau, Septem- 
ber 22, 1915. 
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sional form, lend themselves well to the analysis of self- 
propulsion experiments and to the extension of the results 
to the full size ship. 

The results of the investigation are given in Figs. 6, 7 
and 8. An examination of the effective horsepower 


‘curves and the shaft horsepower curves for the different 


models shows, as would be expected, a wide variation in 
power required. By plotting cross curves of power at a 
speed of eleven knots it will be found that for both the 
effective horsepower and the shaft horsepower the best 
results are obtained when the middle section of the paral- 
lel middle body is placed about 43 percent of the ship’s 
length from the forward perpendicular. But 2,000 shaft 
horsepower is required for the ship represented by model 
2,133 at a speed of 11 knots. This is considerably below 
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Fig. 6.—Curves of Effective Horsepower 


that obtained with the ordinary 400-foot cargo ship of 
this displacement and may possibly be questioned as to 
whether it is not lower than could be expected to be ob- 
tained on a real ship. It must be remembered, however, 
that the lines are of good form and the friction of the 
shaft has been eliminated, so that the powers given do 
not include shaft friction. As to the reliability of the 
method followed, it may be stated that in similar experi- 
ments made on a model of the twin-screw collier Jupiter, 
for which are available accurate trial data, the results of 
the model tests, when extended to the ship, agreed identic- 
ally as regards the propeller revolutions and within one 
percent as regards power and propulsive coefficient. 

In Fig. 8 are shown the curves of wake fraction, thrust 
deduction coefficient, apparent slip, and true slip for the 
ship. In extending-the results of the model experiments 
to the full size ships, it has been assumed that the wake 
fraction and thrust deduction coefficient for the ships are 
the same as for the models. The apparent slip and the 
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true slip for the ship are less than for the model, because 
of less relative resistance, owing to the fact that the 
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Fig 7.—Curves of Shaft Horsepower, Revolutions per Minute and 
Propulsive Power 


frictional resistance increases less rapidly than if it fol- 

lowed the law of comparison. 

i = eT ier Eas 
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Fig. 8.—Curves of Wake Fraction, Thrust Deduction Coefficient, 
True Slip and Apparent Slip 
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In order to avoid confusion in terms, the following 
definitions of thrust deduction coefficient, t, and wake frac- 
tion, w, are given: 

T—R 
—_— Oe 
ToS V 
in which 7 is the thrust of the propeller, the resistance 
of the ship, V the speed of the ship, V’” the speed of ad- 
vance of the propeller in the water in which it works. 

As was to be expected, the wake fraction and thrust 
deduction coefficient both increase with fullness of the 
stern. It is interesting to note that in all cases the wake 
fraction is considerably greater than the thrust deduction 
coefficient, resulting in a hull efficiency greater than unity. 
The wake fraction obtained for the different models at a 
speed corresponding to 11 knots for the ship varies from 
0.29 to 0.35. 

The formula for wake fraction given by Taylor is as 
follows: —w = —o.05 + 0b, in which b is the block 
coefficient. This would give for all of these models a 
wake fraction of 0.336. The average of the results ob- 
tained in these experiments is 0.31, which is but slightly 
less than that estimated by the above formula. 
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Discussion 
BY REAR ADMIRAL C. W. DYSON, U. S. N. 


I have been cognizant for quite a long time of the work 
being carried on by Commander McEntee along the lines 
as outlined by him in this paper, but have never heretofore 
had the opportunity to scrutinize the results obtained by 
him except in one instance, that of the propeller designed 
by myself for the Eagle boats. 

In this latter case the results obtained in the model tank 
agreed so closely with the estimates of performance as 
computed by the Bureau of Steam Engineering, and from 
indications obtained on the trial of the first of these ves- 
sels so closely with the actual performances, as to instill 
into my mind a great confidence in the accuracy and a 
supreme appreciation of the value of model propeller 
experiments as now conducted by Commander McEntee. 


Cros—E AGREEMENT OF MopEL EXPERIMENTS WITH EsTI- 
MATE OF PERFORMANCE 


Commander McEntee has requested me to analyze the 
propeller which he used in his experiments and to make 
an estimate of its performance behind the various hulls 
which he has used in order to ascertain the degree of 
agreement between the results obtained by the two meth- 
ods. In order to give a clear understanding it will be 
necessary to give a brief description of the method used 
by me and which has been obtained by many years’ study 
of the performances of actual propellers driving actual 
ships over carefully measured courses. 


ESTIMATE 


OF PERFORMANCE—SHAFT 
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The form of propeller blade selected from which to de- 
rive the design or performance factors is that of which the 
projected area is an oval with the greatest circular width 
at .7 the radius of the propeller from the center. From these 
performances a series of basic curves of design have been 
obtained from which the performance of the propeller 
under these basic conditions can be obtained and the per- 
formance of the propeller under any other conditions of 
performance derived from this basic performance by the 
application of suitable factors entailed by the changed 
conditions. 

The basic conditions are denoted as follows: 

I.H.P. = Wasic indicated horsepower. 
S.H.P. = I.H.P. X .92 = basic shaft horsepower. 
P.C. = basic propulsive coefficient with maxi- 


mum hull efficiency. (Taken for total 
projected area ratio.) 


BJalJe, = lJalJ2, X< IPO, = base Ciiachive Crowe 
rope) horsepower. 
P.A, + D.A. = projected area ratio (outside .2 diam- 


eter) of 3-bladed basic propeller. 
projected area ratio of 4-bladed screw. 
projected area ratio of 2-bladed screw. 


4/3 P.A, = DA. 
DY? IPL, = ID. Al. 


IT Ul ll 


1-S I — basic apparent slip (for 3 blades) 
and for fullness of after body of vessel. 
I.T.» = basic indicated thrust in pounds per 


square inch of disk area of the pro- 
peller. 

D = diameter of propeller in feet. 

a = pitch of propeller in feet. 


Te basic tip speed (3 blades) in feet, of 
propeller. 
v = actual speed of vessel. 
e.h.p. = effective (tow-rope)* horsepower for v. 


The power required to deliver e.h.p. where no cavita- 
WON SIA WS Exqynassedl lyy JAP. = Isle. << IK = io 


e.h.p. 
where Z depends for its value upon the value 
IEREIEEA 
and K is the thrust deduction factor. 

The revolutions corresponding to the actual conditions 

of resistance are found by the following equations: 
Jal JP S< Aly Vv X 101.33 
————— and Ra = SSS 
I JatIP, Sk Ake PX (1—s) 
where S is the basic apparent slip and Ay and A, are 
factors depending upon the values of V and v. 

It should be borne in mind that slight variations in the 
form of blade have only slight effect upon the efficiency 
so long as the same projected area is retained, but do have 
a considerable effect upon revolutions, therefore, we 
should be prepared to find but small differences between 
the estimated and tank powers if both methods are correct, 
but considerable variation in the revolutions as the pro- 
peller used by Commander McEntee had blades of the 
Taylor form, while the standard blade form used by me, 
as already pointed out, is an oval. 


Ss = apparent slip = S 


HORSEPOWER 


7 { Zh K Est. Tank Log A Log A, s Est. Tank 
Hull ; es E. HP. | | Power. Power y Revs Rev s. 
| | 
| 
1 89 1.27 735 750 3.48 2.78 09 60.4 62 
2132 10 1100 3045 1 | 7 1762 1800 3.48 3.01 1274 78.7 80.5 
12 2580 7607 12 LY 4325 | 4500 3.48 3.23 1885 101.6 109 
8 610 1799 74 1.41 1153 1225 3.51 2.78 1379 63.75 69 
2135 10 1240 | .3656 | 455 1.41 2220 2250 3.51 3.01 1564 81.44 86 
ay, 12 2500 | .7371 138 1.41 4607 4550 3.51 3.23 1955 102.5 109 
8 450 1327 91 OY | 702 725 3.48 2.78 086 60.8 61.5 
10 925 2727 588 OY | ee yee 3.48 3.01 1065 “6 9 We 5 
| * 
ane | 2 1825 5381 276 1.27 | 3020 2850 3.48 3.23 .1316 94.9 98.5 
8 490 1445 855 1.27 796 850 3.48 2.78 .098 60.9 63 
2134 10 1000 2949 | 553 1.27 | 1596 1700 3.48 3.01 1154 77.66 79.5 
12 | 1925 5381 | 276 1.27 | 3020 3150 3.48 3.23 1316 94.9 97.5 
8 480 “1415 89 Loy | 735 3.48 2.78 .09 60.4 = 
2023 | 10 925 2727 588 1.27 1472 No 3.48 3.01 1065 76.9 ° 
a | 12 1660 4895 326 1.27 | 2679 data 3.48 . 3.23 1167 93.3 data 
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In determining the block coefficient to use for basic ap- 
parent slip, the open water (where the propeller is not 
covered by the limit of the load water plane of the ship) 
correction is applied for hulls 2832, 2133 and 2134, directly 
to the standard block as ordinarily obtained for hulls of 
the given length, beam and displacement, while for hull 
2135, which had abnormally full after body lines, this 
same correction has been applied to an increased standard 
block, this block being .80 in the first three cases and 85 
in the latter, the corresponding open water blocks being 
532 and .61. 

The work of analysis and estimate appears in the ac- 
companying table, the estimated and tank powers and the 
estimated and tank revolutions being placed in parallel 
columns. 

The hull characteristics are as follows: 


L.B.P. = 400 feet 
B = 57.3 feet 
=.26 feet 
Displacement = 13,137 
Nom. B.C. = .7716 
B. = L.B.P. = .1433 
Stand. B.C. for K = .80 
Est. Stand. B.C. for K (hull 2135) = .85 _ 
ID KEPT oo 
Swaral, SIRC, for Y% = G32 
Stand. S.B.C. for V (hull 2135) = .61 
KK Sway, tor arg SS nvr 
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The basic condition of propeller shows: 
Anew DUAR (Gablades\mrgrtset eelacnra iss ot at .266 
1D) Siacgcweehd BEG ROO CEA REET TEE 16.583 feet 
I? 9.99000090900000 00000000000 Joobde onOO GuObOeuD abo 14.75 feet 
LS. 6:95 000 ao bo ao SRO ORES te enor een 5900 
1 NC dan DO COb SUS BO ORO ECR EE OEE toe aE aan 1671 
B= S Gor QUENCH) aadaa dae eee wl aime InEE tan 89 
(HOP SBU Cee STOO Aa, ry eae oh Ne ene .90 
IY (Giese SIBIC; G82) cocococddcocoossce 14.67 
(GHOSPSSHIEM Coy AOL) rei eR RS i ea ee 14.84 
IT» ODDO DODD FD ODDO DYODeD DU dCUD UO OUIDD OU bb UGU Oooo ba. Spit 
HUJEl IPs 65.00650 SHOUD SOCOE BORDER ET 4880 
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The agreement between the two power columns is so 
close, that it appears to me that Commander McEntee 
has developed a method for obtaining quickly and cheaply 
all such data as it has taken me years to collect and from 
the data so obtained not only to deduce absolutely correct 
factors for propeller design but also to classify hulls along 
such definite lines that the performances of combined hull 
and propeller can be forecasted with the minimum of 
error. He is most heartily to be congratulated upon the 
results of his labors up to the present time, and I hope and 
trust that he has not yet reached the end of his investiga- 
tions. 


Building the Ford Submarine-Chaser “Eagle” 


Simplicity of Hull Construction—Safety Devices on Un- 


usual 


ANK testing is begun at station 6 and completed at 

the final station. The work at station 6 includes set- 
ting of deck houses and chart house, completion of some 
interior riveting, setting all the stern-shaft bearings and 
lining up preparatory to bolting, and the installation of 
pumps, distillers, evaporators, and fuel oil pipes and bilge 
pipes. At station 7 the rear two trucks of the ship’s car- 
riage are removed and the boring bar for the shaft bearings 
is placed, and the bearings are lined and bored. Valves are 
set, oil tanks cleaned, electrical work is begun, and finally 
the propeller shaft, propeller and rudder are set in place. 
The hull having in the meantime been cemented inside, 
the ship is ready to pass out of the assembly shop and go 
to the launching platform. 

As soon as launched, and while on the way to the fitting- 
out dock, the ship is inspected in detail, and various minor 
operations are carried on to get the hull ready for the 
installation of machinery. 


Hurts CHEecKep Up py TRANSIT AND LEVEL 


After experience in hull erection showed that complete 
assembly of the main framing at station I was not possible, 
it was discovered also that slight changes of position of 
the hull were likely to occur at all of the stations. A daily 
check-survey system was therefore established, in order 
to make sure of maintaining position and alinement. A 
survey corps checks up level and line of keel and vertical- 
ity of frames and centerline daily, making the rounds of 
the twenty-one hulls. Any misadjustment is at once cor- 
rected by the wedge keel blocks and by shores. 

Removal of the last two trucks of the carriage at sta- 
tion 7 results in a slight déflection of the stern portion of 
the ship, which is important with respect to the subsequent 


* Abstract through courtesy of Engineering News-Record. 


Launching Platform—Routing Aids 


Production 


setting of the turbine reduction gear. Care must be taken 
to see that the stern does not drop below its position when 
afloat and ready for the gear installation. The shaft bear- 
ings being bored at station 7, the adjustment of the ship 
to its buoyancy distribution after launching tends to raise 
the forward end of the shaft and bring the turbine gear 
foundation slightly low. In this position of parts the gear 
is easily adjusted by shimming to correct alinement with 
the shaft, and all risk is avoided of having the shaft so 
low as to require cutting down the gear foundation in 
order to line up the machinery. 


DrivE 20,000 Rivers Dairy at Eacu Stratton 


About 243,000 rivets, most of them %-inch and 5£-inch, 
are contained in the “Eagle,” and of these more than 
200,000 must be driven on the hull erection carriages. 
For the ultimate rate of production of the plant—one ship 
a day——it will be necessary to drive more than 20,000 rivets 
daily at each of nine stations (stations 3 to 5 on three 
working lines). In view of the magnitude of this daily 
task, the riyet handling methods are especially interesting. 

By far the greater proportion of the rivets are counter- 
sunk, with a 60-degree angle of countersink and with 
point shaped to !g-inch rise. This “mushroom” point gives 
greater strength than a flush point, and also makes the 
driving easier by the use of a slightly cupped rivet set in 
place of a flat one. 

All rivets as received are cleaned of dirt and loose scale 
in two tumbling barrels set up in a rivet handling in- 
closure near the center of each supply bay. From here 
they are distributed, in bright and clean condition, to their 
various stations. If used in the heaters in the condition 
as originally received, scaling would cause constant 
trouble in the heater. 
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} 
Electric rivet heaters are among the remarkable inno- 


vations in the “Eagle” manufacture. They were designed 
by E. F. Allison, chief electrician of the Ford Motor Com- 
pany. Such a heater comprises a simple transformer 
whose secondary circuit terminates in a jaw having upper 
and lower contact plates, the upper one spring-mounted, 
between which the rivet is placed in vertical position. 
The contact resistance of the large current flowing 
through the rivet produces the proper riveting heat in 
about 30 seconds—just time for taking the hot rivet to 
the ship and returning to the heater for the next. Heat- 
ing is most rapid at the point, the head brightening up last. 

A convenient riveting scaffold is another innovation. 
It consists of hook-ended hangers with laterally projecting 
bolts, and similarly hook-ended bracket members, which 
can be placed instantaneously. The hangers are hooked 
over the top of the shell; extension lengths can be hooked 
to their lower ends just as easily. 


Fig. 5—At Work on Keel and Bottom Plating 


A sharp departure is made from the ordinary shipyard 
practice of countersinking the plates in the punch shop 
before they come to the ship. At the “Eagle” plant the 


countersinking is done on the ship, when the plates are- 


in place. It is combined with the operation of reaming, 
through the use of a reamer shaped with a countersink 
taper in its rear portion; a stop on the tool assures correct 
depth of countersink. One advantage of this procedure 
is that perfectly true countersinks are obtained, whereas 
when the countersinking is done in the punch shop the sub- 
sequent reaming of holes not perfectly matching shifts 
the axis of the hole and results in forcing the head to one 
side of the shaft of the rivet. This gain in rivet quality, 
and the elimination of such errors as countersinking the 
wrong side of the plate, which may occur in the case of 
shop countersinking, are decisive advantages, although 
the hand countersinking proved to be rather heavy work 
in the 12-pound shell plating. 

With all frames straight, with no plates except those of 
the bilge strake requiring to be curved in bending rolls, 
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with only four furnace plates under the keel (one of these 
is die-forged in an outside plant and is received at the 
“Eagle” factory ready shaped), the manufacture is largely 


reduced to simple punching and assembly work arranged 


in the manner described. Furnace bending is practically 
limited to the shaping of the watertight boundary angles 
of the bulkheads. Only one set of bending rolls is pro- 
vided in the punch shop, which is sufficient to take care of 
the bilge plate. Flanging the frame members and brackets 
is done cold by two large plate benders. 


SIMPLICITY OF THE Hurt Construction WorK LARGELY 
Due To DEsIGN 


These elements of simplicity are to be credited to the 
Navy Department’s original design, which, as already 
stated, was conceived with factory production in view. 
Notable elements of the design, besides those mentioned 
and those represented in the frame section, are the use of 
V-shaped keel plates, the avoidance of forgings and com- 
plex plating at stem and stern, straight-line longitudinal 
shaping so that both bottom and shell plates can be drawn 
into position directly from the flat, and elimination of 
joggling by using short, tapered liners, not only at butt 
laps but also on the frames, under the out-plates of the 
shell, these plates being drawn in to the frames. The 
boundary angles of watertight and oiltight bulkheads are 
stapled to fit the plating. 

Unusually numerous lightening holes in floors, frames, 
brackets, etc., are called for by the design. They are pro- 
duced very expeditiously, however, and do not make the 
shop work less simple. The smaller holes are stamped out 
while the larger one are burned out with oxy-acetylene 
flame. Flame welding is also used extensively, chiefly for 
the corners of bulkhead angles and similar work. 

Plates ranging in weight from 6 to 12 pounds per square 
foot make up the structure of the ship. Stanchions are 
made of tubes pressed flat at the ends for riveting to angle 
clips at the floor and deck connections. Making the keel 
plate part of the shell plating eliminates the necessity for 
edge-planing, as required in ships of ordinary design at 
the junction of keel and shell plate. A warped surface 
occurs in the rear portion of the ship's hottom; the shell 
plating here can be drawn down to the frames without | 
difficulty, however. 


Lavine Our Pratine By GRAPHICAL PROJECTION 


When the designers in the Ford Motor Company's ship- 
drafting force carried out the detailing and undertook to 
work out the plating for a maximum amount of multiple 
punching, they found a considerable gain in accuracy by 
laying out the plating on the drafting board by graphical 
projection to a scale of 3 inches to the foot. The results 
of this process checked against the mold loft layout proved 
to give superior accuracy and furnished a satisfactory 
basis for fixing the dimensions of plate and laying out the 
riveting. 

In the search for further simplification of manufacture, 
electric welding of bulkheads, deck houses and other parts 
not calling for great structural strength is being intro- 
duced. The stimulus for the attempt came partly from the 
successful ship work done in England in electric butt weld- 
ing. Recently a complete athwartship bulkhead was made 
up by welding, and steps were taken to systematize the 
work for regular application. 

“Quasi-arc” welding is used. The joints of the plating 
are butt welded, while the boundary and stiffener angles 
are attached by edge welding and intermediate welding. 
as sketched. The first intermediate welding tried was like 
that used in the English experiments, the angle leg in con- 
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tact with the plate being notched, so as to bring part of the 
welded toe edge close to the position of the ordinary rivet 
line. As an improvement on this, elongated holes were 
punched in the angles, and the edge of the angle along the 
inside of this hole was. welded to the plate. 

From the last station of the assembly shop, the com- 
pleted hull passes out through one of three large steel roll- 
ing doors in the end of the building—the largest steel cur- 
tains ever used— and, still mounted on its carriage, moves 
forward for transfer to the launching platform. 

This operation is accomplished by a transfer table 
which, except for its length, 200 feet, is precisely like 
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trusses, are attached to two vertical 4-inch hanger rods, 
which are the piston rods of vertical hydraulic cylinders. 
Concrete pedestals 8 feet high above water support these 
cylinders; the deep slot between the two pedestals of each 
pair, extending to the bottom of the slip under the bridge, 
gives space for the ends of the cross-frames of the bridge 
as the lowering proceeds. 2 

In the operating house, on the bank alongside the 
launching platform, is a duplex high-pressure pump fur- 
nishing water at pressures up to 500 pounds. A control 
stand with four pairs of valves provides for independent 
operation of the eight cylinders, but an ingenious dial 


Fig. 6.—Launching Platform and Hydraulic Jacks During Early Stages of Construction 


those used in locomotive shops. It runs on 11 rails trans- 
verse to the axis of the plant, and is carried by two wheels 
per rail, one of the two being driven from a longitudinal 
shaft connected to an electric motor at mid-length. The 
deck carries four rails, two for the hull carriages and two 
for the outriggers or steadying plates of the carriage. 
Forward -of the transfer table, at its right end, is the 
launching platform, to which the ship is moved over a 
short length of approach track. 

W. B. Mayo, chief engineer of the Ford Motor Com- 
pany, is credited with originating the idea of lowering the 
finished hulls into the water by a vertically moving hy- 
draulic elevator. Carried out with remarkable excellence 
of detail, the scheme has proved completely successful. 

This platform is a steel truss bridge 200 feet long, sup- 
ported at the quarter points of its length by two trans- 
verse trusses whose ends, 14 feet out from the bridge 


indicator directly in front of the control stand shows by 
four separate hands the position of each pair of pistons 
and of the center: point of the platform. The operator is 
able to keep the platform level within %4 inch. About 
thirty minutes’ time is required for the complete launch. 


SaFEety Devices Controt LAUNCHING PLATFORM 


Two mechanical safety devices are embodied in the 
launching platform construction. To take the weight of 
the empty structure when in its normal (upper) position, 
a supporting girder is placed under each end, bridging 
the width of the gap between lateral forward extensions 
of the abutment pier. This girder can be pulled back out 
of the way—after the platform is raised an inch or two— 
by pulling-screws engaging the ends of the girder and a 
pair of upward-projecting lugs fastened to the back of the 
abutment. Further, locking bolts pass through links in 
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the eight piston-rod hangers. The pistons cannot be low- 
ered until these bolts are withdrawn. Two hand levers at 
each pair of cylinders are provided to actuate the bolts. 

Saving labor and time in the fitting-out operation is ac- 
complished by virtue of the progressive system of layout 
and working, with little aid from mechanical appliances. 
The work of installing the machinery and fittings of the 
ship and placing its many pieces of equipment is broken 
up into a succession of segregated items, carried out in 
seven consecutive positions of the ship alongside the 2,000- 
foot fitting-out dock. 


SYSTEMATIZATION IN THE Fitrrinc-Our PLANT 


To characterize the arrangement of these operations, 
the following partial schedule of items performed at its 
seven stations (stations 9 to 15) is quoted: 

Installing boilers, uptake and mounting is the principal 
piece of work at station 9. The deck over the boilers is 
riveted, boiler piping and a considerable amount of other 
interior installation are placed, and anchors and windlass 
are added to the ship. At station 10 the steam turbine and 
its reduction gear are set, shafting and the bulk of all the 
piping are installed, the chief electrical work in the ship 
is done, and the stack is set. Most of the furring is placed 
at station 11, and the air test of various compartments is 
made. At station 12 many items of rigging are put in 
place, from ventilating cowls to masts, spars and davits; 
fire extinguishers, whistle, plumbing fixtures and radiators 
are set, and the ice machine is put into the ship. Some 
electrical work is also done at this station. Other items 
of equipment and part of the naval installation are set in 
place at stations 13 and 14. Making the ship ready for 
sea begins at station 14 with loading the fuel oil tanks. 
At station 15 the final items in this part of the work are 
performed, including raising steam and testing the piping. 


SpEcIAL HANDLING MACHINERY 


Long sheds built on the fitting-out dock, some 20 feet 
inshore of its face, supply the materials and equipment in 
corresponding order. A locomotive crane running on a 
track on the dock in front of the sheds handles the ma- 
terial into the ship. 

Ford factory methods find application in a special rig 
used at the first of the seven stations, where turbines and 
boilers are installed in the ship. It serves for assembling 
the boilers, which arrive as drum-and-tube units without 
casing. The steel plate and firebrick casing must be built 
up around the steam element before the boiler is trans- 
ferred to the ship. For this work an assembly skidway is 
provided in the shed. It consists of a pair of I-beam rails 
mounted on low concrete pedestals, and extends about 100 
feet longitudinally down the shed. The boiler casings are 
built on small flat-wheeled carriages running on the skid- 
way, as sketched. 


Boiters Routrep THRoUGH SHOP 


Starting at the middle of the length of the skidway, the 
boilers are built up progressively and are shifted step by 
step toward the ends, going to different workmen for suc- 
cessive operations in the assembly. They reach the ends 
of the skidway in finished form, and here are run out 
through a door in the front of the shed by means of a 
transfer table composed of a length of skidway mounted 
on wheels. With ideal working of the system the two 
boilers required for a ship are started simultaneously at 
the middle of the skidway, and several days later are com- 
pleted and pass out of the shed at the same time, so that 
they can be set in the ship during its one-day stay at that 
station. 
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Supply of hull material to the “Eagle” plant is provided 
for by a punch shop that is easily among the largest in the 
world, As early as two months ago this plant was turn- 
ing out material at the rate.of 160 tons per day. On the 
basis of completing one “Eagle” daily, the ultimate pro- 
duction of this shop will be about 200 tons, a production 
that is being approached rapidly. Because the “Eagle” 
plating is only one-third to one-fourth as thick as that of 
steel merchant ships, the capacity of the shop in terms of 
ordinary ship material is 600 to 700 tons per day, or 15,000 
to 20.000 tons a month. 

Multiple punching is the basis of the shop equipment. 
When the work in the designing room had demonstrated 
that a large part of the shell and deck plating of the ship 
could be multiple-punched, ten machines for the work 
were fitted up from sheet-metal punch presses of the Ford 
Motor Company’s automobile works. Thomas spacing 
tables were added at the feeding-out side, and the neces- 
sary gangs of punches with gag levers were built into the 
frames. 

SHop Is WELL PLANNED 


The shop is a timber-frame building about 100 by 450 
feet, its long dimension set across the direction of travel 
of the material. At its rear, facing the storage yard, a 
lean-to 60 feet wide extending all the way across the 
building provides space for marking out and for a con- 
siderable amount of single punching. There is a smaller 
lean-to on the opposite or forward side of the building. 

In the storage yard back of the punch shop the plates 
are piled flat (not set in racks), and many of them are 
handled into the shop by hand. Locomotive-crane tracks 
traverse the yards at right angles to the longitudinal 
alinement of the plant, to place material in storage from 
cars or to assist in handling it into the shop. 

In the rear lean-to of the punch shop are installed eight 
single punches, two plate shears and one circle-cutting 
shear. Most of the space of this lean-to, however, is de- 
voted to marking the single-punched plates, which is done 
by center punching through metal templets. These tem- 
plets are stored in racks alongside the punch table. Ma- 
terial passés forward from here‘on small hand trucks and 
roller beds to the punches in the main building. 


MuttipLE PUNCHES DoMINATE SHOP 


In the shop itself, the multiple punches dominate the 
arrangement. There are seven plate multiples, most of 
them of 72-inch gap. The plates to be punched average 
about 50 inches in width and usually require a gang of 
about 24 punches; they are fed through by hand. In addi- 
tion there are three narrow multiples, eight single punches, 
one angle shear and punch, one blocking-out press, a hori- 
zontal punch for curved angles, two plate benders 
(flangers), one set of bending rolls, a pair of small fur- 
naces with bending slabs adjacent, and a row of black- 
smith forges. In the shed on the outgoing side of the 
punch shop are two. plate-edge shears. 

No storage space for finished material is provided at 
this shop. The outgoing material is handled directly on 
small railway trucks into the assembly shop, where it is 
taken down the supply bays to storage adjacent to the 
station where required for erection. 

An important improvement is being made in the punch- 
ing of narrow plates and frames by the use of a special 
automatic spacer, capable of dealing with plates not ordi- 
narily adapted to multiple-punch work. This ingenious 
device, originated by Joseph Dorschel, superintendent of 
the shop, punches plates in which the transverse lines of 
holes are not exactly at right angles to the longitudinal 
axis of the plate. 
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A New Automatic SPACER IN. USE 


Between the rails of the feeding-out bed of the press is 
laid a metal pattern, over which rides a small carriage at- 
tached to the leading end of the plate to be punched. A 
handle on this carriage serves for pulling the work plate 
forward through the punch. A transverse row of small 
vertical plungers or detector fingers is spring-mounted in 
this carriage, and adapted to enter holes in the pattern. 
As the work plate is pulled forward, one of these fingers 
dropping into the hole in the pattern stops the work. At 


MARINE ENGINEERING ; 27 


know we can punch 200 tons per day, and we know we 
can erect 200 tons per day; the pinch is in riveting. We 
are now driving 86,000 rivets per day at the maximum 
[this was in September.—EFditor], and we want to reach 
240,000 rivets per day. We are putting on green men at 
the rate of ten gangs per day, training them in the as- 
sembly riveting for final transfer to riveting on the hulls. 
An ultimate force of about 500 gangs of riveters is 
needed.” 

Considerable help was given to the organization of the 


Fig. 7.—Ford “Eagle” Being Lowered, or “Launched,” on Hydraulic Platform 


the same time the punch operator sees the end of this 
finger depressed, and he pulls the corresponding gag lever 
of the punch, thereby producing a hole in the work plate 
corresponding in location to that of the pattern. As he 
does this, the feeder lifts the pulling lever, thereby dis- 
engaging the depressed finger, and pulls the work forward 
until another finger finds a hole in the pattern. By this 
atrangement, punching of holes irregularly arranged 
along several longitudinal lines is easily done, with accu- 
rate spacing; marking out is eliminated. 


WoRKING ForcE AT THE “EAGLE” PLANT 


Estimates of operating organization call for a total 
force of about 11,000 men to operate the “Eagle” plant. 
The probable ultimate force will include about 9,000 men 
in hull construction, and something more than 1,000 in the 
steam engineering work. A labor force of about 100 per 
station of the assembly shop will be required in each shift. 

Work is carried on continuously through the twenty- 
four hours th three shifts—day shift, 7 to 3; evening shift, 
3 to 11. and night shift, 11 to 7. The day shift force is 
one-third larger than those of the other two shifts. 


Riveters ARE THE MAIN PROBLEM 
Riveters have been the main problem of the “Eagle” 
plant, as they have of regular shipyards. In the words 
of William Knudsen, superintendent of the plant: “We 


plant by the transfer of about 4o skilled shipbuilders from 
United States navy yards, to act as instructors and help 
develop the working organization. 


Propuction Resutts ARE PHENOMENAL 


An outstanding feature of the organizing work is that 
hull construction did not begin until May 1, and that 
within four months from this time an organization of 
6,000 had been created and was successfully producing 
“Eagles.” Almost none of the entire force had prior ship- 
yard experience. The building up of this great working 
force proceeded in spite of the fact that no housing facili- 
ties are available locally, and when construction began the 
nearest street-car line was about a mile from the yard. 
Since that time special provision has been made for trans- 
porting men to their work, and recently a street-car line 
has been extended directly to the plant. 

The raising of censorship now permits news of the 
superdreadnought well toward completion at the Newport 
News Shipbuilding and Drydock Company. The keel of 
the 33,100-ton battleship was laid after this country went 
to war, and the vessel will be ready to launch within a 
few months. The main armament will consist of twelve 
sixteen-inch guns mounted in four turrets on the center 
line, two forward and two aft. Naval officials believe she 
will be equal to any warship on the seas. 
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Control of the Construction of a 5,000-Ton 
Deadweight Fabricated Steel Ship—V 


Forms for Following Up Movement and Arrival of Steel 
Parts—Railway Shipments of Plates and Sheets Traced 


BY 


REVIOUS articles have disposed of the method of 
controlling the routine followed preliminary to se- 
curing the materials in the proper sequence and in time 
to meet requirements. The method of purchasing or se- 
curing the materials is a simple and direct routine, with 
success solely dependent upon the personalities of the indi- 
viduals responsible, so the method will not be covered in 
this series. The problem of storing and issuing the ma- 
terial after its arrival is comparatively simple and depends 
on the yard equipment—mechanical (and mental)—but 
recording and following up the movement and arrival of 
the various items, particularly steel, is a problem which 
requires special consideration. Only the steel records will 
be covered, but the methods outlined can be applied to any 
of the other items. 

It is necessary to know when the mill will roll and ship 
each item and how long it will require the transportation 
company to make delivery, so as to know when each item 
will be available at the yard. The mills will submit an 
approximate rolling date for individual items when they 
cannot meet the customer’s required delivery date for the 
total order, which, with our previous delivery schedules, 
covers the first condition, 

- On all shipments a reasonable time is allowed for de- 
livery by the railroad company before tracing is started, 
unless the shipment is very urgent; then it may be traced 
by telegram through the car record of the railroad office 


FABRICATOR 


or by a car tracer, who follows the cars personally. This 
last is quite expensive. A detailed record of the contents 
of each shipment completes the conditions. 

When a shipment of steel is loaded a “shipping mani- 
fest” is sent by the mill to the yards, which bears the 
date of loading, the car initial, number and capacity, the 
point of origin or location of the mill, the destination and 
initials of the railroads over which the shipment is routed 
and a full detailed description of the contents of the load. 
This description covers the customer’s order number or 
numbers against which the shipment applies; the mill 
order number; the number of pieces, dimensions, weight 
and marks of each item; the hull number, total number 
of items and total weight. This manifest is numbered 
consecutively by the mill and this number and the date of 
the manifest should always be used when writing the mill 
concerning the shipment. 

Immediately upon receipt of the manifest at the yard it 
should be entered upon a “Car Record” sheet (Form A). 
The first five items need no explanation. The sixth is the 
yard Purchase Order Number. The first item under seven 
is the date the entry is made, the next the date shipment 
was made from the mill, and the last one the date the 
shipment was received. The eighth is the gross weight of 
shipment in pounds. The ninth describes by a check 
mark the contents of the shipment. The tenth is a dis- 
tribution of the shipment in tons over the various hulls. 

The eleventh is the rout- 
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STEEL REPLACEMENTS AND CORRECTIONS 
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Form E.—Steel Replacement Sheet with Data to Adjust Missing or Faulty Shipments 


safety factor of fifteen days, as thirty days were allowed 
on the schedule for railroad deliveries. 

A “Car Tracing Sheet” (Form B) was made up for 
each routing, showing all passing points. This was used 
when a shipment was behind its fifteen-day schedule, or 
in case a very urgent shipment required “wire tracing.” 
Referring to Form A, Car 6598 was in one day ahead of 
schedule and so does not appear on the sheet, but Car 
276803 was about fifteen days behind schedule. This was 
entered on Form B, and on tracing was found to have 
moved nicely till it reached West Morris, where it had 


need immediate action, and the burden is on the yard, as 
the mills meet all such reports with prompt action and in- 
vestigate at their convenience. For this reason all items 
which do not check in dimension should be placed in a 
“hold over’ pile; a record made of the heat number or 
other marks of identification, and this, together with the 
differences, reported immediately to the mill. To simplify 
this work (Form E) a “Steel Replacement’ sheet was 
provided, which carried all of the information necessary 
to support a claim for variation in dimensions or a short- 
age caused by a missing item. This saved the labor of 
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Form F.—Weekly Report of Steel Situation Carried for Each Hull 


been shopped. In this case a personal investigation was 
made and it was found that the draft rigging of the car 
had been seriously damaged. The railroad company of- 
fered to transfer the load, if repairs were not made by a 
certain date, which was not required. 

Form C is a “Material Schedule Sheet” covering plates, 
and Form D is one covering shapes; supplementary sheets 
were also made on a duplicating machine and ruled 
so as to face the Forms C and D when bound in the 
binders. The car number and initial of each shipment was 
entered at the top of the sheet; the material mark was 
entered in the left-hand margin to facilitate checking and 
number of pieces of each item entered under the car 
in which they were shipped and opposite the material 
mark. The date the car arrived at its destination was en- 
tered in the top margin opposite the car. This gave at a 
glance the condition in detail of any item. 

Discrepancies and shortages in shipments occur which 


going over all of the records in order to work and close 
a claim. 

To file the manifests so as to be readily accessible, heavy 
pasteboard folders were numbered one to nine and the 
manifests filed by the first figure of the car number; that 
is, car 5048 or 578601 or 50 would be in folder marked 
“5. It is not necessary to consider the car initial. 

To know the progress of the yard and fabricator, a 
“Weekly Report of Steel Situation” (Form F) was car- 
ried for each hull. Information as to material in transit 
and received was obtained from the “Car Record” sheet, 
and material fabricated and directed was covered by daily 
reports from the yard and fabricator. 

The methods covered in this series of articles may be 
developed to fit the requirements of any yard. They are 
in use now and have given very good service, and the use 
of graphs in conjunction with the schedules makes it a 
very complete though simple control. 


Fig. 1.—Steel Construction and Wood Bulkhead of a Pier Recently Erected 


Harbor Improvements at San Francisco 


Extensive Enlargement of Piers—Large Bulkhead Warehouses—Rail- 
road Connection with Piers—Developments in Islais Creek Section 


BY CHARLES W. GEIGER 


HE Board of State Harbor Commissioners have 
completed plans for the immediate construction of 
$2,000,000 (£410,000) worth of harbor improvements at 
San Francisco. When completed, these improvements, 
in conjunction with the improvements now under way, 
will greatly increase the capacity of the present wharf 
space and will relieve the seasonal freight congestion, 
which has troubled the shippers here for years. 

At the present time there are 49 active piers, with a 
cargo area of 5,712,080 feet, which is equal to 131 acres. 
There is a total berthing space of 15 miles, capable of ac- 
commodating at one time 245 average size vessels coming 
into the port. 

Since 1911 there have been constructed 26 piers with 
a total area for cargo of 2,799,394 square feet, or about 
65 acres, having a berthing cargo space of 34,137 lineal 
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feet, sufficient to accommodate at one time 105 vessels of 
average size now entering the port. In addition, the port, 
since 1911, has reconstructed ten of the old piers with 
cargo area of 817,211 square feet, with a total berthing 
space of 13,444 lineal feet, sufficient to accommodate 41 
vessels. In addition to the foregoing work, there has been 
constructed, since 1911, bulkhead wharves of a total length 
of 9,465 lineal feet from 45 to 80 feet in width, or a total 
area of 523,480 square feet, also four new passenger ferry 
slips and two new freight ferry slips. 

Even with. all this space every foot of wharfage 
along the waterfront is now occupied, and steps are being 
taken to hasten the completion of all work now under way, 
and to start on the new work, because, unless sufficient 
facilities of all kinds are provided soon, the port may be 
swamped with commerce. 


Fig. 2.—Type of Modern Pierhead Which Is Replacing the Older Construction 
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Several important moves have been made recently by 
the Harbor Commissioners in the development of the port 
facilities to meet adequately the after-war conditions. 

First, new plans have been completed for the im- 
mediate construction of bulkhead warehouse construction 
providing a chain of double-decked warehouses. This will 
mean establishing at least six of these structures between 
piers on the harbor north of Channel street. Estimates 
by the Board show that this additional cargo building 
space will be equivalent to the area of three new standard 
wharves 200 by 800 feet. 

The programme for bulkhead warehouses designated 
the bulkheads between 39 and 41, 33 and 35, and 26 and 
28 as the first three that will be used for double-deck con- 


JANUARY, 1919 
studies of the conditions with relation to possible re- 
currence of the freight congestion of last winter, and 
the needs of the port as developing with the new business 
expected to follow the declaration of peace. | 

These plans comprehend the extension of the present 
seawall along the front between the piers. The average 
extension from the seawall line waterward to get this ad- 
ditional space for warehouses will run approximately 150 
feet, with the space between the docks to be thus con- 
nected varying from 200 feet. The plan of extending the 
bulkheads to give the space close to the docks will work 
out to better advantage to the state as well as to the 
commerce of the port by not increasing port charges. 

In connection with these warehouses, plans have been 
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Fig. 3.—Interior Construction of Pier Shed with Spacious Proportions 


struction. 
trade. They will be equipped with the most modern cargo 
handling devices on both decks. Added to this is the 
single-deck warehouse now under construction between 
piers 31 and 29. Other points on the front where space 
can be used without cutting off the required berthing for 
ships will be utilized. 

A special study was made by the engineers of desirable 
locations of these warehouses to which can be stevedored 
cargoes direct from the ship and there stored at the con- 
venience of the importer. An arrangement will be made 
for the handling of this freight so that both incoming and 
export shipments may be moved with greater facility and 
with relief to the dock area in storing it. The plan will 
be extended as rapidly as needs develop. This programme 
is in line with plans which are the outcome of recent 


These are intended particularly for foreign 


completed for the immediate construction of three ware- 
houses for foreign cargo in the landward side of the 
waterfront, connected with the piers by the belt line and 
such electric cargo conveyors as may be necessary to 
handle business for this warehouse programme. These 
structures will be of reinforced concrete construction, ab- 
solutely fireproof. The first of these warehouses will 
probably be six stories in height. The first site selected 
for these warehouses is seawall No. 4, in close proximity 
to docks which are now in overseas commerce use. This 
is already tracked for belt line service and is convenient 
for the handling of electric conveyors as may be required. 
This lot has an area of 20,000 square feet. The second 
warehouse will be built on lot No. 13, having an area of 
27,000 square feet, and the third will be built on seawall 
lot No. 23, having an area of 88,000 square feet. 
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In order still further to bring the full area of the water- 
front into use, the Board has let the first contract in a 
plan of pier extension, which will add hundreds of thou- 
sands of square feet to the cargo handling capacity of the 
port. The first extension is being made at pier 21, carry- 
ing that pier to the full length of 800 feet at the pierhead 
line. This work is a prelude to the further development 
of the piers to their full length, limited only by the United 
States Government pierhead line. Following immediately 
will be extensions of pier 25 from 600 to 800 feet, all 
north of the ferry. On the south side of the ferry, pier 20, 
the old United States Army transport dock, which was in 
service during the Spanish-American War, will be ex- 
tended. This pier was the headquarters of the transport 
service to the Philippines, and it will be carried out 450 
feet farther to the pierhead line, doubling its capacity for 
berthing and cargo uses. The Board carefully surveyed 
the piers, with a view of determining those that should be 
extended. The piers that will not be increased in area 
are such as have been determined upon as requiring re- 
placement in a few years with more modern construction. 
The policy is to construct piers of fireproof material. 
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eliminating the geographical advantage of the northern 
ports with Asiatic ports, as against San Francisco—are 
comprehended in the installation of modern cargo han- 
dling equipment on the harbor docks. This is soon to be 
carried out by the Harbor Board. It is calculated that so 
much quicker dispatch will be given to ships in both load- 
ing and unloading that the amount of time saved will more 
than offset the comparative disadvantage which now 
handicaps the port due to the shorter route out of Puget 
Sound to the Chinese and Japanese ports. 

The floating equipment privately owned, which can be 
rented by shipowners in San Francisco Bay, consists of 
five 20-ton floating derricks, with booms from go to 100 
feet in length, one 30-ton floating derrick with a 60-foot 
boom, two 50-ton floating derricks with 100-foot booms 
and one sheer leg derrick with a capacity of 100 tons. 

The Harbor Commissioners are completing plans for 
building the best-equipped terminal on the Pacific Coast 
for handling Oriental vegetable oils. The increase of 
Oriental oil imports has become so great, that the plans 
for handling of this oil consist of a $200,000 (£41,000) 
terminal at Islais Creek, and a tank barge to handle bulk 


Fig. 4.—View of Modern Pier Showing Side Track and Frequency of Doors Opening into Shed 


Pier 43 will be extended and widened to provide an addi- 
tional 44,600 square feet of space for handling bulk cargo 
that can be loaded or discharged conveniently and eco- 
_ nomically without shed covering. The extension will be of 
irregular shape, ranging from 60 feet at the end of the 
present structure to 176 feet in width at its farthest pro- 
jection in the bay. 

Included in the plans for still further development is a 
project for a huge pier to replace No. 1, directly north 
of the ferry building. This pier will be erected im- 
mediately and will be used jointly by the California Trans- 
portation Company and the California Navigation and 
Improvement Company. Pier 1 will be 600 feet long, 138 
feet wide and covered with fireproof shed, which will be 
supported by a reinforced concrete substructure and will 
constitute a second unit of the twin river steamer terminal. 
The pier will cost about $250,000 (£51,250) and the shed 
$150,000 (£30,700). 

The plans for the construction work for all the con- 
templated improvements enumerated are in readiness, 
and the Harbor Board is taking steps to commence work 
at once, as the modifications of the building restrictions 
have removed the last barrier. 

Reduction at the port of the cost of operation of cargo 
ships from the Orient and the cutting of the time in port 
for the loading and discharging of ships from an average 
of six days to four days on a round trip voyage—thus 


oils from vessels. For the latter purpose the Board has 
recently purchased the tank barge Mohican, at a cost of 
$25,000 (£5,125). The barge has been equipped with 
numerous small tanks capable of handling, in all, 750 tons, 
and also with heating and pumping appliances to transfer 
oils from steamers that cannot shift conveniently from 
one pier to another. 

For this terminal the state will set aside five acres of 
filled-in ground and the wharf lying at the south side. of 
Islais Creek channel, west of the Third street bridge, 
accessible to large as well as small vessels. There is 30 
feet of water there now, but the channel can be developed 
to such depths as may be necessary to berth as large ships 
as may be required. The point selected is within reach 
of the transcontinental rail lines. 

The terminal will be equipped with the most modern 
equipment for discharging, storing, loading and handling 
vegetable oils in bulk, cases and in barrels. The wharf 
is to be entirely covered by an open shed, and the surface 
of the pier covered with liquid-proof covering set at a 
pitch which will permit the oil to be drained off and saved. 
The facilities are to include pipe lines, heating apparatus, 
loading racks, pumps, dumping tables and a heating room. 
On the five-acre lot will be built at least two public tanks, 
which can be utilized by shippers not prepared to utilize 
private storage. 

Certain areas of the five-acre lot will be set aside for 


INTERNATIONAL 


MARINE ENGINEERING 


34 


tankage, to be leased to private handlers of oils. These 


firms will build their own storage tanks, but use the equip- 
ment of the state in unloading from the ships into the 
storage tanks or cars. 

When this terminal is completed it, combined with the 
various private plants in the bay, will provide for storage 
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session and the small parcels of Islais Creek section yet 
to be acquired. There will be many miles of new dockage 
available to the port, as well as the establishment of a 
vast system of harbor facilities, which will provide for 
many years to come for the growing transpacific and 
domestic commerce of the port. As soon as the first units 
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Fig. 5.—Plan of San Francisco Waterfront Showing Opportunities for New Developments 


of nearly 50,000 tons. An oil terminal with a capacity of 
8,000 tons was recently completed by the Philippine Oil 
Company, with an 8-inch pipe line leading to pier 38 for 
unloading oil from ships. This plant is now being ex- 
tended, and when completed will have a capacity of 
19,000 gallons. 

What is probably the largest project ever contemplated 
by the Harbor Board is the development programme for 
Islais Creek and India Basin. The Southern Pacific, 
Western Pacific, Santa Fé and Ocean Shore railroads 
here come together at deep water in a manner not equaled 
anywhere in the state, and the advantages of this location 
could not be duplicated anywhere. This programme carries 
plans for the development of 160 acres or more of land, 
filled and submerged in the two basins comprehended in 
the joint treatment of the properties already in state pos- 


have been started, other units will be built which will in- 
volve improvements of the water and rail terminals ex- 
tending from the channel to Hunter’s Point. 

The channel which forms the main entrance to the 
basins is now equipped fairly well to handle considerable 
business, but it will be brought up to its full capacity as 
fast as business warrants. The channel will be widened 
50 feet on each side. This will be done first up to the 
Third street bridge, in connection with the projected 
-wharf construction on the south side of the channel. 
West of the bridge the same width will be established for 
the handling of the shipping which will dock between the 
bridge and the Southern Pacific Railroad trestle. At the 
present time a new wharf extends along the south side 
of the Islais Creek channel from the Third street bridge 
to the Southern Pacific trestle, a distance of about 1,600 


Fig. 6.—Plans for the Development of the San Francisco Waterfront in the India Basin—Islais Creek Section, as Submitted by the Engineering 
Department of the Board of State Harbor Commissioners 
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feet. A turning basin will be constructed in the channel 
west of the Third street bridge for use of smaller steam 
schooners and the craft which are using that part of the 
channel wharves. 

On the south side of the channel, from the Third street 
bridge east, the 700-foot wharf, now completed, will be 
extended to 2,200, and later to 3,000 feet. From the outer 
end of this wharf a bulkhead will extend southerly, as 
seen in the architect’s drawing, Fig. 6. Numerous piers, 
sheds and warehouses will be built. The slips will be 350 
feet wide and ships of this length or less can unload 
directly into the sheds built on the bulkheads between the 
piers. The cargo can then be transferred directly to the 
warehouses seen just in front of these sheds, also extend- 
ing between the piers. These will be connected with the 
railroads, bringing ships and rail together in a most effi- 
cient manner. In front of the warehouses will be built 
sidewalks and a street. 

Included in these plans are coal bunkers for loading 
ships, and large docks for taking care of structural steel, 
coal, lumber, etc. These will be equipped with the latest 
equipment for handling the cargo. 

The Harbor Board is unanimous in its opinion that 
the natural industrial growth is to the south. A great 
area in the basins will provide room for industrial ex- 
pansion. A large rice mill was recently constructed west 
of the Third street bridge, and cargo conveyors are being 
installed, with facilities for docking cargo vessels in the 
channel. The site which will be utilized for industrial 
purposes is shown in Fig. 6. 

The Board proposes to keep ahead of the demand and to 
anticipate the increasing call for harbor and industrial 
space. The general programme of development will be 
followed along progressive lines now being worked out 
by the engineers. When the piers now under construction 
north of Channel street are completed, all available space 
where piers could be constructed north of Channel street 
will have been exhausted, and new construction must be 
confined at Islais Channel, India Basin and China Basin. 


MAINTENANCE AND REPAIRS 


_ Coincident with the large increase in the harbor facili- 
ties and in the tonnage handled, the work of maintaining 
the property under the jurisdiction of the Board of Harbor 
Commissioners has also very largely increased. An eff- 
cient maintenance and repair department has been con- 
stantly at work, and all structures have been kept in good 
operating condition. While most of the work was done 
by the maintenance and repair department, some of the 
larger jobs were done by contract. 

The development and extension of the State Belt Rail- 
way switching system have kept pace with pier develop- 
ment, and San Francisco undoubtedly now has one of the 
most complete harbor belt line railroad switching systems 
in the country, there being approximately 40 miles. The 
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railroad is located on The Embarcadero, a marginal thor- 
oughfare 200 feet wide, located just behind the seawall, 
and the system is intended and is used to connect up the 
various piers, the yards of other railroads and private 
warehouses and industries generally. 

It has been the policy of the Harbor Board not only to 
equip all new piers with spur tracks running the full 
length of the piers, but also, wherever the water slip 
spaces beside the old piers were sufficiently wide to permit 
of-it, to widen existing piers and place spur tracks thereon. 
Where there are tracks on both sides of the pier, the usual 
practice is to make one a surface track, and the other is 
depressed so as to bring the floor of the railroad car on a 
level with the floor of the pier, thus facilitating trucking 
of certain classes of freight. The practice is to accommo- 
date the proposed tenants in this regard according to their 
preferences. 

It was a practice of former years to install railway 
spurs down the center of the pier. But experience has 
demonstrated that the center arrangement is a mistake, 
because it interferes very seriously with teaming and 
trucking. The placing of the tracks along the sides of 
the piers, outside the sheds, is now universally demanded 
by shippers. This arrangement has been followed in all 
recent constructions. 


Bett LIne Facitirates FreticHr Movement 
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By recent construction and extensions, a continuous 
belt railroad switching system, adequately equipped, is now 
in full and successful operation around the whole active 
harbor front or San Francisco, from the Presidio on the 
north and west to Channel street on the south. It is a tre- 
mendous gain to the harbor, and its real advantages only 
become properly estimated when it is recollected that even 
such a great seaport as New York has no harbor belt line. 

Street improvements upon The Embarcadero and other 
neighboring streets under the Board’s jurisdiction have 
also been vigorously prosecuted. All the expense of con- 
structing, maintaining, cleaning and lighting the harbor 
marginal street comes on the Harbor Board. To assist in 
policing and patrolling, flood lights and projectors have 
been installed at advantageous points so as to light the 
sides and ends of piers. The efficiency of the electrical 
department in safeguarding the waterfront against disas- 
trous fires has been increased by the appointment of an 
experienced fire marshal and by the installation of fire- 
fighting apparatus. 

For the purpose of obtaining data on the construction 
and operation of harbors, the Harbor Board sent Frank 
G. White, chief engineer for the Board, on an in- 
spection trip to the principal ports of the United States 
and Canada. He visited the most important ports on the 
Pacific and Atlantic coasts, as well as on the Great Lakes 
and the Gulf of Mexico, and obtained many new ideas 
now being used in the operation of San Francisco Harbor. 
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Fig. 7.—View of Long Pier Recently Built Which Incorporates the Newer Ideas on Pier Construction 


Design and Construction of Producer 
Gas Power Lighter 


Special Central Control for Engine and Hoisting Apparatus— 
Double Rudder Installation—Compact Engine Room Planning 


BY FREDERIC S. NOCK* 


HE plans are those of a power lighter designed and 

built by Frederic S. Nock, East Greenwich, R. I., 
for James A. Potter,& Company, of Providence. This 
craft was built to carry lumber in Narragansett Bay and 
was developed along lines that were considered most prac- 
ticable for the purpose. The question of draft was a 
prime factor, as was also the ability to carry a maximum 
load ata given speed. The lighter is installed with two 
gasoline engines, each of 50 horsepower, and a Galusha 
marine gas “rodeaar burning Chinese anthracite. When 


Fig. 1.—Producer Gas Power Lighter Designed to Carry Lumber 


it is required to operate the hoister, upon arrival of the 
lighter at destination, one engine is stopped, the clutch 
between the other engine and its propeller wheel dis- 
engaged, and another clutch in front of this engine thrown 
in. This connects the propelling engine to the hoister, 
with both engine and hoister controlled and operated from 
the pilot house. The drive from the starboard engine to 
the hoister is by means of bevel gears. 

On the main line of shaft there is a sprocket operating 
a winch on the starboard side of the pilot house for han- 
dling the vangs of the boom, etc. The hoisting of the 
boom and handling of deck loads is done through controls 
operated in the pilot house. Pilot house control is also 
provided for handling main engines when the lighter is 
under way. aie 

The hoisting apparatus was made by the Coulter & 
MacKenzie Machine Company, Bridgeport, Conn. The 
gas producer is placed in aft of the engines. The pro- 
ducer room is separated from the engine room by a bulk- 
head, and access to this is accomplished through two slid- 
ing doors. 

Ample room is provided over the producer for the at- 
tendant to poke down the coal, etc. The engine room is 
large and well ventilated and contains, besides the pro- 
pelling units and hoisting apparatus, auxiliary pumps and 
a direct connected generating set for electric lights. 


* Naval Architect, East Greenwich, R. I. 


Ample ventilation and light have been provided for all 
rooms. Partitions between the producer and the engine 
rooms, as well as the living quarters, are double, with 
roofing papers between the two thicknesses. 


TIMBER AND SCANTLINGS FOR 70-Foot LIGHTER 
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The space over the engine room offers living quarters 
for the engineer and captain. It comprises two berths on 
the starboard side, a large clothespress, a toilet at the 
after end of the port side, 
range, table, sink, etc. 

Owing to the amount of dead water carried at the stern 


lockers, dresser, shipmate 


Fig. 2.Showing Arrangement of Pilot House, Derricks and Propeller 


of this type of self-propelled lighter, double rudders are 
used instead of a single rudder amidship. These, operat- 
ing in live water, have proven much more efficient than the 
other design. 
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While the “A” frame and boom were not required to 
raise heavy loads, ample provision has: been made to se- 
cure a high factor of safety. The after guys of the “A” 
frame are I-inch diameter crucible steel wire rope, and 
the forward guys 34-inch diameter. The iron work for 
the “A” frame and boom is also of ample dimensions. 
The plans show the boom rigged with double pawl hoist, 
but for ordinary work in noadliars a single line will be used. 
This will expedite the.handling of the deck load. 


Heavy CARRYING CAPACITY 


The lighter has carried a deck load of 120,000 feet of 
yellow pine to the forts in the lower bay. Which will give 
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The operating cost of this lighter is small, since the en- 
gineers for the hoister and the lighter crew also attend to 
the propelling machinery. The 100-horsepower plant, 
running full power for Io hours, consumes but one-half 
ton of coal, costing about $5. A steam plant doing this 
same work ,would require two and one-half to three tons 
of coal, costing $25. To run the same engines on gasoline 
would mean using 130 gallons, costing about $35. . Investi- 
gation shows that the first cost, fuel cost and also the up- 
keep cost of fuel oil engines would be much higher. 

Palmer Brothers Engine Company, of Cos Cob, Conn., 
furnished the two 50-60 horsepower engines, each of 
which has four cylinder 7%4-inch bore by 10-inch stroke, 
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Fig. 3.—Profile and 


some idea of the carrying capacity of the 70-foot lighter 
of this type. 


GENERAL DIMENSIONS AND CONSTRUCTION 


“TLeagin OyeTallle 5.6060000000000000000000d00000G0B0 006 70 feet 
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Depth, bottom to upper side of deck 
Depth of hold 


4 feet 
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Plan Showing Engine Installation 


turning from 300 to 400 revolutions a minute. The 100- 
horsepower Galusha Marine Gas Producer was built by 
the Nelson Blower & Furnace Company, of Boston, Mass. 

This lighter was put into active commercial use in 
September, 1918, and is used to transport lumber to 
Newport, R. I., from the Providence, R. I., plant of James 
A. Potter & Company. 


Fig. 1.—Training Department (Director and Instructors) of the Submarine Boat Corporation 


‘Training Workers for the Shipyards’ 


Short Cut Over Old Apprentice System—Work Progresses from 
Simple to Difficult Operations—Rivet Records Show Results 


Bae Reavis 


HE education and training section of the Emer- 

gency Fleet Corporation, known in its embryonic 
stages as the industrial training department, has been in 
operation for twelve months. The work of the section 
consists partly in placing at the disposal of the various 
shipyards facilities to enable them to do a systematic and 
thorough job in the training of shipyard mechanics, and 
partly in conducting other features, such as the distribu- 
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arner Doing an Easy Snap Job on the “Farm” 


tion of electric welding information and the training of 
men for the higher marine engineering positions. The 
policy adopted by the Emergency Fleet Corporation in the 
matter of trade training has led to the creation of a new 
trade in the shipyards, namely, that of instructor, and one 
of the first jobs which presented itself was that of supply- 
ing a basis on which to build up this new trade. 

When the Emergency Fleet Corporation was quite 


* With Education and Training Section, Emergency Fleet Corporation. 
7 Photographs by Publishers’ Photo Service. 
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young, Admiral Bowles foresaw the difficulty connected 
with the breaking in of new men and the danger lurking 
in any promiscuous or old-time scheme, such as that in not 
only taking an unduly long time to make the required me- 
chanics but also in turning them out in “half-baked” con- 
dition. While the shipyards were following up the 
scheme of breaking in men by placing them on the vessels 
as helpers. the study of how most efficiently to teach men 
trades had been going on for years by various interested 
authorities in institutional, municipal and university un- 
dertakings. It was from men of this type that Admiral 
Bowles sought advice and help. The result was the crea- 
tion of a staff of expert trade teachers, each one of whom 


Fig. 3—A Job in the Air to Enable Learner to Acquire “Nerve” 
for Driving at Great Heights 
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Fig. 4.—The Next Job in Order of Difficulty 


was an expert tradesman as well as an expert teacher, 
and whose job it was to convert an expert shipyard trades- 
man into a man of his own type, so that the tradesman 
could break in new men with a thorough working knowl- 
edge of the trade in the shortest possible space of time. 
A definite scheme of study for prospective instructors 
was hit upon. Each instructor has had to go through the 
“dope,” as the shipyard men popularly call it. No one has 
been certified as being qualified for the work of instructor 
unless he has satisfied the Emergency Fleet Corporation 


re 


Fig. 5.—Learner Doing Advance Work of Flush-Riveting on Vessel 
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that he can handle a group of green men and instruct them 
properly. 

After a year’s efforts a large proportion of shipbuilders 
all over the country have, with the co-operation of the 
Emergency Fleet Corporation, installed Training Depart- 
ments, and in District No. 2, with which this article mostly 
deals, almost 100 percent have recognized the superiority 
of the new method by installing the training departments 
recommended by the corporation. The figures showing 
the number of instructors trained and in training by the 
Emergency Fleet Corporation for the various steel yards 
in the district are as follows: Bayles, 9; Downey, 30; 
Federal, 22; Newburgh, 20; Standard, 10; Staten Island, 
9; Submarine, 120. 

No difficulty has been experienced in holding the trades- 
man’s interest in the new undertaking. It may, indeed, be 
said that his efforts along instructional lines are quite 
extraordinary. He is called upon to make very extensive 
efforts during his six weeks’ training period in learning 
how best to teach his trade, and this has the effect of so 
arranging the various details and aspects of the trade in 


Fig. 6.—Learner Finishes by Doing Most Exacting Work That Can 
Be Expected of Him 


his mind that the yard training department has frequently 
found itself face to face with the fact that no sooner 
has he been trained as an instructor than he has im- 
mediately been pressed into service as a foreman. 

As soon as the embryo instructor begins to analyze his 
trade for instructional purposes, he sees it in an alto- 
gether new light, and the new purpose becomes magni- 
hed. He picks out a series of representative jobs and 
gives these to the learner, being sure that the learner has 
thoroughly learned one representative job in the trade 
before proceeding to the next. In other words, a smooth- 
ness of progression is obtained by starting the learner 
with the easiest job and proceeding gradually with the 
harder jobs until the most difficult job that he can be ex- 
pected to do is given him. 

The riveting jobs shown in the illustrations serve to 
explain this. Beginning with Fig. 2, the learner is 
shown doing the easiest kind of snap-head riveting on the 
“farm”; then the same kind of work on a vessel in an easy 
position; then doing a somewhat more difficult job—flush- 
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riveting on the deck of a vessel—and after this, higher and 
more difficult positions, until, later, the more exacting 
flush-riveting work, and finally doing what is probably the 
most particular work on the ship that can be expected of 
him, namely, flush riveting on the shell of the vessel. The 
instructor is with the learner most of the time and follows 
him through all these jobs while in training, and in doing 
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7.—Installing Machinery 


this can break in from four to ten new men at a time. 
All the work of training is done on the vessels or in the 
shops, so that every effort counts towards the completion 
of the ship, although the primary object of the instructor 
is not to produce ships but to produce new tradesmen. 
The remarkable records accomplished by men who have 
come from the training departments of the various ship- 
yards only one to three months previously are probably due 
to the thoroughness with which all the steps in the trade 
are taught. The most difficult job a man can do is com- 
prised of the many minor jobs he has done previously, so 


Fig. 8.—Representative Group of Shipyard Workers—Former 


Cowpuncher, Old-Time 
Laborer, a Farm Hand, Rock Driller, Holder-On—Now a Riveter, a Former Broker; a Former Helper 
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that having learned the previous jobs thoroughly he finds 
no difficulty in doing the many small jobs which make up 
the big one. The riveting records of a few men from one 
yard taken at random will be of interest. The trades 
given are the former trades of the men and the records 
are those per day of ten hours. The yard had a riveting 
average of about 300 rivets per gang per day, and the 
men’s records, after the men had been transferred from 
the training department to the production department not 
longer than three months previously, were as follows: 
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ReEcorDS OF WoRKMEN 


Previous Trade Number of Size of 
or Business Rivets Rivets 
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Broken tance ee err 650 Ao wv 
Holderconweaeet ee aren 850 (ine 
Fel peraersec citi tioce meno GO VY @ ¥ 


A study of the pictures given here of these men will 
serve to bring out the type of men desirable upon which to 
build the training. The training problem, and the finding 
ef suitable men, touch upon the proposition of maintaining 
and even upbuilding the whole status and quality of work- 
manship of the shipyard worker. If new men are to be 
broken in at all, it is of the utmost importance, whether 
viewed from the standpoint. of shipyard management, 
trade union, or individual worker, that the job be thor- 
oughly and systematically done, otherwise the result would 
be a tendency to lower the standards of the various ship- 
yard trades rather than to raise them. The training de- 
partment in the shipyard, as organized by the Emergency 
Fleet Corporation, takes upon itself not only the work of 
training the man, thus relieving the executives and fore- 
men of the necessity of having to give the time, which 
most of them can ill spare, to the breaking in of new men, 
but it also undertakes the responsible task of turning ‘a 
man over to production only when he can be placed on the 
job and trusted to do the work himself without having to 
be a source of constant anxiety to the foreman under 
whom he happens to be placed. Of course, there is an 
alternative. It is that if it is not possible to train an indi- 
vidual in the training department, by reason of his own 
inability, so that he cannot be turned over to the produc- 
tion department as a thoroughly trained individual, then 
it is to the best interest of everyone concerned to drop him. 

The organization of a training department is such that 
one individual is responsible for all the training that is 
done in the yards. The job of this man is really that of 
“foreman of training,” and he is responsible for the mak- 
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Fig. 9.—Calking 
ing of tradesmen out of “green” material. He works and 
co-operates with the various foremen in the yard, but not 
under them. He obtains from them all the work to be 
given to the men in training, and is responsible for the 
correctness and quality of the work. The separation of 
the training work from the ship work as ordinarily super- 
vised by the foremen is due to the difference in the nature 


Fig. 11.—Reaming 


Fig. 10.—Bolting 


of the job. The men who do the training must have the 
opportunity to do their work without scampering through 
it, which is very difficult when done under pressure of the 
production department. 

The ideal arrangement in the establishment of a train- 
ing department is one in which the department “heads up” 
under a superintendent or manager who has sufficient sym- 


Fig. 12.—Heating 
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pathy for the movement, or desire for a proper trial, to 
bring about full co-operation between the training de- 
- partment and the production departments. This type of 
man obtains for the training department all the work on 
the ships and in the shops that may be necessary to enable 
the department to fully instruct all the learners it has on 
hand. Also he will give instructors sufficient time and 
encouragement to enable them to instruct the learners 
properly and in accordance with the arrangements laid 
out, and in which they have been introduced, by the Emer- 
gency Fleet Corporation. The placing of the training 
department under the proper individual superintendent or 
manager in the yard, in order that the proper co-operation 
and encouragement is obtained, probably has more to do 
with the successful working of a training department than 
any other item. 

The importance of the yards now having systematic 
training arrangements can be gathered from the list given 
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previously. The managements of some of these were 
openly doubtful when first approached on the subject as 
to the results. At the present time, however, not only have 
they expressed satisfaction, but in several cases have 
asked that a Fleet Corporation staff instructor be sent to 
their yard for the purpose of training more instructors 
to take care of the expansion in the training departments. 
Under the circumstances it is hardly necessary to make 
further statements as to whether the steel shipyards in the 
Emergency Fleet Corporation consider the training done 
with the co-operation of the Emergency Fleet Corporation 
to be more efficient and quicker than that done by the old 
method of placing the man in the yard as a helper and 
letting him pick up the trade as best he can, or by the 
apprenticeship method, which depends upon the personal 
willingness of the foreman or individual workman to show 
the man how to do the job, a system which tends to spread 
the process out over a period of several years. 


\ 


Electric Welding in Ship Construction 


Methods of Welding and Apparatus Described—Inspection and Test- 
ing the Welds—Speed and Cost of Welding—Lloyd’s Experiments 


BAY Tal. 


WO methods of electric welding are applicable to 
ship construction—resistance welding and arc 
welding. 

Resistance welding may be applied in two ways—spot 
welding or butt welding. Spot welding has been exten- 
sively used for jointures of thin steel metal, such as ven- 
tilators, lifeboats and railway cars, with considerable 
success, but it is only recently that its application to thick 
plates and bars of the thickness required in ship construc- 
tion has been investigated. 


Spot WELDING 


The two or more pieces to be welded are overlapped 
or superposed in way of the joint and clamped between 
two copper electrodes; the current is passed through and 
pressure applied. In order to ensure a successful weld, 
the pressure should be sufficient to cause the metal to 
“flow” at the weld and to extrude all oxides, slag, etc., 
which may form. The pressure is maintained for a short 
time after the current is cut off, and the operation is then 
repeated at the next spot, and so on. 

Small buttons or disks of metal are sometimes placed 
under one or both of the electrodes, and when of proper 
thickness are completely submerged in the plate metal 
during the operation of forming the weld. 

As in smith welding, we cannot see what is going on at 
the welding surfaces, and, although the material may have 
been properly prepared, the success of the operation ob- 
viously depends upon: 

(1) The amount of current applied to produce the 
proper heat throughout the various stages oi the operation. 

(2) A sufficient pressure to weld the surfaces and ex- 
trude oxides, gases, etc., without undue distortion of the 
material. 

(3) Sufficient time being allowed. 

(4) The size and type of electrodes used. 


* Paper read at the twenty-sixth general meeting of the Society of 
Naval Architects and Marine Engineers, Philadelphia, Pa., November 
15, 1918. f 


JASPER COX 


In light work these variables have to a great extent 
been determined by extensive practice and experience, 
but in the heavier material used in ship construction there 
has until recently been little or no experience available. 
However, the advantage of successful application of this 
method of uniting material to the exclusion of marking off, 
punching, reaming, countersinking and riveting in the 
fabrication shops and even on the ship itself are obvious. 
It is also patent that if the quantitative values of the above 
variables necessary to produce a perfect weld are definitely 
determined for all thicknesses of material, the operation 
becomes not only entirely mechanical but also uniformly 
efficient. 

Intensive research work is now being conducted along 
these lines by the General Electric Company, who have 
built a heavy spot welding machine with a capacity of 
100,000 amperes at 20 volts and a hydraulic pressure of 
26 tons at the electrodes. A careful series of experiments 
is being carried out with this machine, using plates of 
from %4 inch to 3 inches total thickness, and it has al- 
ready been demonstrated that satisfactory spot welds can 
be made within this range. 

It has been found that an appreciable range is per- 
missible in the variables of current, pressure and time 
without seriously impairing the efficiency of the weld for 
a given thickness of material. Where considerable tensile 
pull is anticipated in an overlap joint, it is considered de- 
sirable to have a double row of spots to prevent the ten- 
dency to bend and tear out the spots in the same manner 
as the countersunk heads of rivets are sometimes torn 
through the holes in a single-riveted overlap. 

The 46-foot section of a 9,600-ton vessel to be built at 
the plant of the Federal Shipbuilding Company, Kearney, 
N. J., will be used to demonstrate the practicability or 
otherwise of this method of welding as applied to the 
assembly of material in ship construction. A stationary 
spot welder will be used in the fabrication of the parts, 
and a large 60-inch gap portable spot welder is being 
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completed which will be used both for clamping the parts 
together in the field and spot welding them in place. 

It will be seen, therefore, that, although this method of 
welding has not yet reached the stage of development 
which might warrant its practical application to ship con- 
struction, it offers every prospect of doing so within the 
very near future. Obvious developments with this sys- 
tem are multiple spot and continuous or seam welding, 
both of which will tend towards great saving in time. In 


Fig. 1.—Electric Arc Welding Shop at the Submarine Boat 
Corporation Plant 


general, spot welding is much more rapid than are welding 
and requires less labor, but more power and a much 
heavier and more expensive machine. 


Butr WELDING 


This system of resistance welding is especially applicable 
to bars of uniform section and will probably have a large 
future in jointing the reinforcements in ferro-concrete 
construction. 

The bars to be welded are brought together, end on, 
clamped and a low pressure current passed through until 
a welding heat is obtained. Then end pressure is applied 
until the metal at the joint shows signs of squeezing out. 
A machine for this type of welding has been ordered by 
the Emergency Fleet Corporation and will be tried out 
during the construction of a 3,500-ton (deadweight) re- 
inforced concrete steamer building by the Fougner Con- 
crete Shipbuilding Company. 


Etectric Arc WELDING 


The two principal methods of applying electric arc 
welding are by means of: (a) the carbon arc; (b) the 
metallic arc. The main field of application of the carbon 
arc method is in rough cutting in foundries and steel 
mills and for the repair or building up oi imperfect cast- 
ings. It has not been advocated for use in ship construc- 
tion generally, and there are a number of reasons which 
make it doubtful whether it ever will be. In metallic are 
welding, however, a metal electrode is used of approxi- 
mately similar material to that being welded, the electrode 
itself is fused by the arc, and molten particles are carried 
over the arc into the fused portion of the parent metal, 
thus gradually building up the joint. The actual operation, 
however, is not quite so simple as this sounds, as there 
are a large number of variables, any one or any combina- 
tion of which may affect the efficiency of the result to a 
greater or less extent. 

These variables may be enumerated as foilows: (1) The 
‘type of electrode, 7.e., bare metal or covered;(2) chemical 
composition of the electrode; (3) chemical composition of 
metal being welded; (4) size of electrode; (5) kind of 
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current, z.e., alternating or direct; (6) amperage and volt- 
age; (7) skill of the operator; (8) method of preparing 
and building up the joint. 

In regard to the first, it may be said that good welds 
have been produced by either, but the covered electrodes 
have been found to produce, in general, a more ductile 
weld, a very desirable quality in ship construction. The 
chemical composition of the electrode is to-day considered 
to be a most important variable, and after an exhaustive 
series of tests the Welding Committee has drawn up the 
following tentative specification for electrodes intended to 
be used in welding mild steel of shipbuilding quality: 

Chemical Composition.—Carbon, not over 0.18 percent ; 
manganese, not over 0.55 percent; phosphorus, not over 
0.05 percent; sulphur, not over 0.05 percent; silicon, not 
over 0.08 percent. 

Sizes.— 


Fraction of Pounds per Foot per Pounds per 
inch foot pound 100 feet 
1/8 _ 0416 24 4.16 
5/32 0651 15.35 6.51 
3/16 .0937 10.66 9.37 


Allowable tolerance .006 plus or minus. 

Material—The material from which the wire is manu- 
factured shall be made by any approved precess. Material 
made by puddling process not allowed. 

Physical Properties—Wire to be of uniform homo- 
geneous structure, free from segregation, oxides, pipes, 
seams, etc., as proven by micro-photographs. This wire 
may or may not be covered. 

Workmanship and Finish—(a) Electric welding wire 
shall be of the quality and finish known as “Bright Hard” 
or “Soft Finish.” “Black Annealed” or “Bright Annealed” 
wire shall not be supplied. (b) The surface shall be free 
from oil or grease. 


Tests oF Arc WELDING 


Tests—The commercial weldability of these electrodes 
shall be determined by means of tests by an experienced 
operator, who shall demonstrate that the wire- flows 
smoothly and evenly through the are without any detri- 
mental phenomena. 

Further reference emphasizing the importance of this 


Fig. 2.—Elimination of Angle Smith Work in Watertight Floor 
Boundary Angles 


factor will be found later under the Rules of Lloyd’s 
Register of Shipping. 

The chemical composition of the material to be welded 
is a quantity over which we have no great control, but 
open hearth mild steel of the quality under consideration 
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has generally sufficient uniformity in its chemical com- 
position to permit a general application of the foregoing 
specification. However, the effects of varying carbon 
and other contents, including occluded gases, are being 
carefully investigated with a view to obtaining a more 
complete knowledge, and it is considered that a true un- 
derstanding of the successful arc weld will result only 
from a combination of metallurgical and electrical study. 

The size of the electrode in relation to the current 


_ Fig. 3.—Misplaced Pipe Holes in Inner Bottom Plating Welded in 
314 Hours, Using 3 Pounds of Base Electrode 


strength and the thickness of material to be joined is also 
a matter of obvious importance. While it has not yet 
been thought expedient to standardize these relations, the 
following table, published by the Quasi Arc Weltrode 
Company, may be found of interest: 


ELECTRODES AND CURRENT RECUIRED FOR SHEET AND PLATE WELDING 


SIzE OF 
THICKNESS PREPARATION OF JOINT ELEc- |CURRENT IN 
OF WORK TRODE | AMPERES 
Inches 
IDS Wie @ovcacce Glosesointy iio-trase he eee eats O08 20 to 25 
VASE AWS Ge ocnd00 Glose xointssaci. ce ot Pe ee eens 105 30to 35 
163133 WW Gronosonc Closeyioint een eee Eee nn 105 40 to 45 
TOSS Wal Gaeeee Close oint BES APIRE SATS ii Ak SERCH Soe ee 135 50 to 65 
3-16” plate...... 1-16” scoll abe 75to 95 
1-4” plate... .... Veed iA fra through and 1-32’ open.. sol) wil 93 to 110 
5-16" and 3-8”. .|Veed right throughto70° and1—16/open. 
Two tuns are eee ie 
First run. . a So baucd odor ool fol ets 75to 85 
Second run. cool} ld 93 to 110 
1-2” plate....... Veed right through to60° and 1-8’ open. 
Two runs are Roam 
First run.. a0 Ye tPevere eS es | ee LO 75 to 85 
Second run. ssal} gkty 100 to 120 
5-8” and 3-4”. ..| Veed right through: to 60° and 1-8” open. 
Three runs are Bane isc 
First run.. Moai aH cocina cetera fei! 33) 75 to 85 
Second run.. BGC AIG ea SEE real hed a) 95 to 110 
Phirdirunveq ee eee eee 16 100 to 120 


For heavy plates it is advisable to vee half way through 
from both sides if practicable. The current varies to some 
extent with the thickness of plate and type of electrode, 


bare electrodes requiring a higher amperage than 
covered. The kind of current, whether alternating or 
direct, has occasioned considerable controversy, and, 


while a direct current of a given open circuit voltage will 
permit of a slightly greater length of arc, the advocates of 
the alternating current claim that, since proper fusion de- 
pends upon the maintenance of a short arc, alternating 
current is preferable, as the arc itself will break if length- 
ened too much. As, however, efficient welds can be made 
by either, the question is more one of economy, ease of 
operation and convenience in the supply of current. 

The amperage should be adjusted to suit the size and 
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type of electrode and will be found to increase slightly 
with the thickness of material being welded; if too great 
for the size of electrode used, the fusion will not be uni- 
form and steady, the electrode itself tending to “spatter,” 
while if the amperage is too small, a proper fusion tem- 
perature will not be reached. 

The voltage increases with the length of arc, and, in 
order to prevent this length becoming greater than is de- 
sirable for efficient welding, a number of machines and 
controls have been designed which automatically break 
the current if the are is drawn out beyond the desired 
length. The range of length of arc usually adopted is 
from 1% to 3/16 inch, and the voltage varies from 15 to 
25 with bare electrodes and from 30 to 40 with some types 
of covered electrodes. 

The skill of the operator or human element is still the 
most vital factor. The density of current, and therefore 
the heat density of the arc, decreases as the length of the 
are increases; a short arc, in general, results in a high 
temperature and virtual vaporization of the metal, while 
a long are is apt to lead to the deposition of large drops 
or “beads” of electrode accompanied by oxidation. Con- 
sequently a varying length of are naturally results in a 
lack of uniformity of the character of material in the 
weld. As, however, scientific investigation determines 
the effect of each of the above-mentioned variables, it 
will be possible to predetermine and specify with more 
exactness the ideal conditions under which a successful 
weld is assured, assuming that the are is held at constant 


length. Until such time, we must remain largely depen- 


dent upon the skill of the operator, not only in maintain- 
ing the constant length of arc, but also in determining a 
most desirable current adjustment for the work in hand. 

It may be interesting at this point to mention that auto- 
matic, self-feeding welding machines have already been 
designed and are now being experimented with. These 
machines will not only eliminate the factor of varying 
length of arc but will result in a considerable increase in 
speed of operation. 

The preparation and building up of the joint have con- 
siderable bearing not only on the ultimate strength of the 
weld itself but on the time and cost of making it. Correct 
preparation of the joint for welding is just as important 
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Fig. 4.—Repairs to Furnace Plates 


if not more so, as in the case of a riveted joint. The 
time and cost of welding depends largely on the amount 
of electrode material deposited, and therefore the joint 
should be prepared so as to require the minimum amount 
of building up consistent with the necessary strength and 
accessibility. In large plates where a long joint, such as 
a seam, has to be welded, the contraction set up in cooling 
tends to draw the joint together, and unless proper pre- 
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cautions are taken the plates will tend to fold over one 
another at the end distant from that being welded. 

Two methods to counteract this are generally adopted. 
In the “non-rigid” method the two plates, instead of being 
placed parallel with the joint, are diverged to the extent 
of about % inch to the lineal foot of weld; as the welding 
proceeds from one end, the plates gradually close together 
without setting up any great initial internal stresses. This 
method obviously introduces a number of practical difh- 
culties if applied to the main construction of a vessel. 
In the “rigid” method the joint is tack welded at intervals 
along its length and the welding done, not continuously 
from end to end, but in separate stages, so as to distribute 
the heat as much as possible uniformly along the joint. 


WeELDING APPARATUS 


The types of apparatus manufactured for electric arc 
welding may be divided into three main classes: (1) 
Motor generator sets operating from alternating current 
or direct current mains and designed to generate a suit- 
able voltage. ‘These machines are generally supplied with 
controls which automatically adjust the current to the 
length of arc operating. (2) Stationary transformer sets 
operating alternating current only. (3) Resistance con- 
trol. This is the simplest of the three types and consists 
generally of a simple cast iron resistance grid which re- 
duces the voltage from the main to that required at the 
arc, the difference being wasted. Where the main supply 
is over 110 volts, however, it is necessary to employ a 
motor generator set or rotary converter, or in the case of 
alternating current a static transformer, as the waste 
would be prohibitive. 

It will be seen, therefore, that there is a great diver- 
gence in type, portability and, needless to say, in cost of 
apparatus advocated by the various manufacturers of arc 
welding outfits; and, since they all claim to make a satis- 
factory weld, it would appear that the question of selec- 
tion devolves into one of economy of first cost, power 
efficiency, and portability. In this connection it is im- 
portant to bear in mind that, while the simple resistance 
method is the least efficient electrically, its overall eff- 
ciency is increased, due to the current saving when the 
arc is broken, and in practice this probably represents 
about 50 percent of the total time. 

The cost of wiring the shipway or shop is approximately 
the same with all systems. The average apparatus will 
work at about 6 to 8 killowatts per welder when welding, 
but if low voltage is provided at the mains, there are cer- 
tain outfits which are said to reduce the consumption to 
as low as 3% kilowatts, or even less. 


SPEED AND Cost 


Unfortunately, there are as yet very little reliable data 
of a.general nature in regard to the speed and cost of 
welding on straight line work in the field. Again, there 
are so many varying factors which enter into the question, 
that any figures can only be considered with due regard to 
the particular conditions under which they were obtained. 
The following figures have been computed from some data 
obtained in England by Capt. James Caldwell, R. E., on 


MeraL ExrectropeE Arc Wetpinc (Quasi Arc) 


Elec- | 


| Power | Total 
| used trode Wie | : cost 
PLATE perfoot | K.W.H.| per foot | Labora’ ‘Time per| Speedin | per foot 
THICKNESS run, at 3c | runin | 65cper | footof | feet per of weld 
| aac cents hour weld | hour in cents 
| 
MeSH ELS | 55amps.| .b4c | 7. 2.165¢ | 2m. 30 9.7 
LO SAO | 100 amps 1.35¢ 12.9 2.954e | 2m.45s 22 12.2 
My 100 amps 4.8c¢ 19.2 8.66e | 8m. 7.5 32.66 
oobpae | 120 amps. | 7.2¢ 25.5 |13.00c | 12m. a 45:7) 
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work done in the field during the construction of an all- 
welded barge recently built at Richborough. The figures 
have been adjusted to suit the present cost of welding 
labor and electrode material in this country, which differ 
considerably from those obtaining in England. 

Other figures prepared by the Electric Welding Commit- 


Fig. 5.—Repairs to Stern Post Gudgeon 


tee show the possible cost of a fillet weld on a Y%-inch 
plate, using a motor generator set and bare electrodes, to 
be as follows: 


Ayerage speed of welding on continuous 
GURU MANNER SWORN, So b0 06 hob cco DS od OOONS 5 feet per hour 
Amount of metal deposited per running foot. .6 pound 
Current 150 amperes at 20 volts = 3 kilowatts. 
Motor generator eft. 50 percent = 
© JK > & Gaels oscococnnccs 
1.2 K.W.H. at 3 cents per K.W.H. 
CUR sco coos soo onde b pdeldDidor 
Cost of electrode 10 cents per 
pound, and allowing for waste 
EMalS, Gi GUESS ca soocccbbound 7.2 cents per foot 
Labor at 65 cents per hour equals. 13.00 per foot 


1.2 K.W.H. per 1-foot run 


3.6 cents per foot 


23.8 per foot 


We have seen that skilled workmanship is essential to 
good welding, and in the absence of any definite means 


Added Metal 


Fig. 6.—Reinforcement of Eroded Propeller Shaft 


of testing finished work in the field, conscientious work- 
manship is equally important. A_ skilled and properly 
trained welder knows instantly whether cr not he is mak- 
ing a good weld. He can tell this by the smoothness of 
the flow of metal, the uniformity of the sound and light 
of the arc, and by the lack of “spattering” or deposition 
of “beads.” 


The welder should possess some knowledge of the ele- 


ments of electricity, how it is generated, conducted and 
controlled, the melting point of the metals employed, and 
the properties of the particular electrode in use. In ship 
work he should understand the correct methods of pre- 
paring the various joints and their relative importance, 
together with the best methods of building them up. 
Inspection may be considered under three headings: 


(1) Inspection and testing of the electrodes being used; 
(2) inspection of the work before and* during: welding ; 
(3) inspection of the completed welds. 

We have already seen that the chemical composition 
and quality of the electrodes used have an important bear- 
ing on the quality of the weld produced, and care should 
be taken to see that only electrodes of the correct chem- 
ical compositions are used; that the wire is of proper 


Fig. 7.—Attachment of Otter Extension to Stern 


size and of uniform homogeneous structure, free from 
segregation, oxides, pipes, seams, etc.; that the surface is 
clean, and that the wire flows smoothly and evenly through 
the are without any detrimental phenomena. 

All work should be examined and approved before 
welding commences in order to see that the joints are. 
properly prepared for the particular kind of weld to be 
made, that the edges are properly fitted or spaced and the 
work properly closed up. 

In the thicker plates the first run of metal or “founda- 
tion” weld should be made with a small wire, carefully 
examined for flaws or defects and passed upon before the 
next layer of metal is added. This inspection should be 
carried out by specially trained supervisors, who should 
also watch the welding in operation, check up the current 
at the meters, and see that bad welds are cut out. 

Various methods have been suggested for the inspection 
of completed welds, and the Research Committee of the 
Welding Committee is at present investigating a number 
of these, including electric resistance, magnetic, X-ray, 
and acoustic methods, but the problem is extremely diffi- 
cult and has not yet shown indication of any solution. 

In practice, the usual tests applied are by blows from a 
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hammer or by chipping at intervals with a cold chisel or 
pneumatic tool. Either of these methods will usually de- 
tect a really poor weld approaching zero efficiency, but 
they cannot be relied upon to indicate the value of a joint, 
which, while not absolutely bad, does not reach the stan- 
dard of efficiency required in a particular case. For this 
reason it is most necessary to rigidly test every material 
and system of welding proposed before accepting them as 
suitable for application to important strength members. 


PRESENT APPLICATION OF ELEcTRIC Arc WELDING IN SHIP 
Repair Work AnD New Construcrion 


The range of application of the are welding process 
to the execution of marine repairs, such as the reclamation 
of broken castings, fractured plates, boiler furnaces and 
the reinforcement of eroded or badly wasted plate edges, 
and cracked hull plates is extremely varied. A few ex- 
amples of non-structural work for which it is suggested 
that electric welding is specially adapted are the following: 

Deck rail stanchions to plating; attachment of clips and 
hangers for pipes and wiring to casings, bulkheads, etc.; 
clips for attaching interior wood fittings to steel work; 
engine and boiler room stairs and gratings with their at- 
tachments; masts, derricks, ventilator cowls and trunk- 
ing; cargo batten cleats to frames; hatch cleats to coam- 
ings; small tanks, bins and racks; skylights, generally; 
manufacture and attachment of storeroom, galley, and 
cabin fittings; welding studs. in case armor plating for 
fitting of attachments. 

Anglesmith work can be considerably reduced if the 
flanges of the angle bars. are notched out, bent to the 
proper angle and electrically welded at the junction. The 
bending can generally be accomplished cold. Watertight 
or oiltight collars and the bosom pieces of watertight and 
oiltight boundary bars and bulkheads and double bottom 
floors can also be largely eliminated. 

The saving in labor by welding some of the parts in the 
above list will average more than 60 percent. 


Lioyp’s EXPERIMENTS ON ELECTRICALLY WELDED JoINTS 


A series of experimental tests was devised and carried 
out under the direction of Lloyd’s technical staff in Eng- 
land, extending over a period of many months. 
vestigations were undertaken to determine the possibilities 
of the application of electric are welding to shipbuilding, 
and, as it was desired to obtain as good a knowledge as 
possible of the physical properties of the combination of 
rolled and welded material, highly skilled operators were 
employed. The quasi arc process of electric are welding 
was used throughout the experiments. 

The general scope of the experiments included: 

(a) Determination of modulus of elasticity and ap- 
proximate elastic limit. 

(b) Determ‘nation of ultimate strength and ultimate 
elongation. 

(c) Application of alternating stresses with (1) rotat- 
ing specimens, (2) stationary test pieces. 

(d) Minor tests, such as (1) cold bending of welds, 
(2) impact tests of welded specimens. | 

(e) Chemical and microscopic analysis. 

Tests were carried out on specimens as large as possible, 
particularly in respect tg the static determinations of 
elasticity, ultimate strength and elongation, some of the 
test specimens being designed for a total load of just 
under 300 tons. The advantage of these large specimens 
was that the effect of workmanship was better averaged 
and the results were more comparable to the actual work 
likely to be met with in ship construction. 

(To be continued.) 


The in- 


Standardization of Ship Steel 


Less Diversity in Thickness Recommended—American List 
Provides Larger Number of Shapes with Fewer Thicknesses 


WO conferences of vital importance to shipbuilders 
and steel makers were held in Philadelphia on 
November I9 and 20, 1918. ‘The first was a conference 
of steel makers to take action on modifications in rolls to 
produce ship channels and shipbuilding bulb angles, and 
the second was a conference between the steel makers 
and representatives of the Emergency Fleet Corporation 
to take action on a revision of the American standard 
practice and to recommend a selected list of structural 
shapes most suitable for ship construction. 
Representatives were present at these conferences from 
all the larger mills which manufacture structural steel 
shapes—the Bethlehem Steel Company, Cambria Steel 
Company, Carnegie Steel Company, Eastern Steel Com- 
pany, Illinois Steel Company, Inland Steel Company, 
Jones & Laughlin Steel Company, Lackawanna Steel Com- 
pany, Phoenix Iron Company, Tennessee Coal, Iron & 
Railroad Company—and at the second conference the 
United States Shipping Board Emergency Fleet Corpora- 
tion was represented by Fred T.-Llewellyn, in charge 
of steel standardization, engineering section, division of 
steel ship construction, and by A. J. C. Robertson, chief 
designer. 


STANDARDIZATION OF SHIP STEEL BEGUN OVER A YEAR AGO 


The first step in the direction of the standardization of 
ship steel was taken on July 2, 1917, when representatives 
of the above-mentioned companies, together with repre- 
sentatives of the manufacturers of plates, met in Wash- 
ington and adopted the standard practice recommended by 
American steel makers, and subsequently adopted by the 
Emergency Fleet Corporation as a guide to the shipyards 
in placing orders with the mills for ship steel. The effect 
of the standard practice has been to eliminate minute 
variations in the thicknesses of plates ordered from the 
mills and to simplify the transmission of orders from the 
yards to the mills; and the situation as regards plates has 
been so greatly improved as compared with pre-existing 
practice that the plate mills have been able to make some 
remarkable production records. 

At the time the standard practice was adopted it was 
deemed inadvisable to prepare a selected list of structural 
sections, but only to recommend that in general the use 
of sections rolled infrequently be eliminated and that or- 
ders be confined as far as possible to American standard 
beam sections, American standard structural channels and 
plain angles, provided, however, that ship channels and 
bulb angles might be rolled if required on shipbuilders’ 
schedules. While it was recognized that the bulb angle 
and the ship channel were more suitable than any other 
sections for ship construction, the limitation in the use of 
ship channels and bulb angles was due to the lack of 
adequate facilities for their manufacture, and it was the 
desire of the steel makers to make as broad as possible the 
allocation of ship steel to all makers. 

It was further considered unnecessary to draft a selected 
list of structural sections for the reason that it was be- 
lieved the Emergency Fleet Corporation’s plan for the 
standardization of the designs of hulls, particularly cargo 
vessels, would of itself operate to reduce the number of 
structural shapes required, and therefore no further action 
would be necessary. The recommended list, however, did 
limit the number of plain angles. 


The experience of sixteen months has made it clear to 
American steel makers that the structural channel, by 
reason of its narrow flanges and steep inner flange slope, 
is not an entirely satisfactory section for use in hull 
construction; further, that the bulb angle is in very many 
respects a most desirable section for ship construction 
and that its use should be encouraged rather than dis- 
couraged, and, further, that the introduction of beams 
and structural channels into the list for ship steel had 
opened the way to the use of an enormous number of 
structural sections with relatively limited tonnages per 
section. 

This situation had also come to the attention of the 
Emergency Fleet Corporation by reason of the difficulties 
which, due to the use of a great variety of sections, the 
shipyards had had in securing an adequate supply of all 
these sections in due sequence as required in construction. 
In consequence, an investigation was inaugurated in the 
Division of Steel Ship Construction, Daniel H. Cox, man- 
ager, with a view to the tabulation by tonnages, shapes and 
thicknesses of all the sections used at the yards, so as to 
make possible the compilation of a selected list of sections 
for use in the construction of ships on the basis of which 
it might be possible to insure the receipt of steel in ade- 
quate volume and due sequence, and also to arrange for 
warehouse stocks of suitable sizes at conveniently located 
points. 

Diversity oF Sections UsEp 

This investigation, which was carried on by Mr. Llewel- 
lyn, covered 1,508 hulls of 10,302,150 deadweight tonnage 
either requisitioned or under construction by the Emer- 
gency Fleet Corporation, with a total shape weight of 
1,100,651 net tons distributed among 131 different struc- 
tural shapes in 403 thicknesses (sections). It was noted 
that in the case of one design for a 5,000-ton boat with but 
1,026,966 pounds of structural shapes, there were 42 differ- 
ent shapes and 118 separate thicknesses (sections), of 
which nine sections were rolled only at one mill and one 
tee section only at another mill. Of separate sections 
there were items as low as 8 pounds each, and 35 sections 
less than 500 pounds each. Of one shape, only 43 pounds 
were required. 

If such tonnage were the only tonnage available at the 
mills for this particular shape, it would require material 
for 4,600 boats to accumulate before considerations of 
economical production would justify placement of rolls. 
Of another relatively heavy shape on the same basis, 
economical production would require tonnage for 1,000 
boats to accumulate. In the case of another cargo vessel 
of 9,400 tons, requiring 1,800,103 pounds of structural 
sections, there were only 16 separate shapes and but 44 
thicknesses, and of each separate shape the minimum 
quantity of any one thickness was 2,800 pounds, and that 
of a section in very general use. The next smaller item on 
that list was three tons of a small angle section, which 
would only require material for 66 boats to accumulate. 
By the addition of 55 tons to the weight of the steel, the 
number of shapes in that particular boat might be re- 
duced to 8 and the number of different sections to 19. 

This investigation also indicated that, while a number of 
steel makers rolled bulb angles and ship channels, those 
sections represented the growth of years and reflected the 
individual ideas of the shipyards for which rolls were first 
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turned. There had been no definite endeavor to standard- 
ize these sections, with the consequence that American 
steel makers published different dimensions, weights and 
properties for sections of the same depth, the use of which 
at the yards should be interchangeable. 


CONFORMATION To BritisH STANDARDS RECOMMENDED 


With the completion of his report and its distribution 
to the shipyards and to the steel makets, Mr. Llewellyn 
recommended that ship channels and shipbuilding bulb 
angle sections be adjusted to British standards, that steel 
makers confer and agree to publish like ranges of weights 
and dimensions, and that there be prepared for distribu- 
tion to the yards a selected list of sections recommended 
as most suitable for ship construction. 

The conferences were held in the offices of the Cambria 
Steel Company, with George E. Dix, assistant to the 
general manager of sales, in the chair. R. B. Wood- 
worth, engineer with the Carnegie Steel Company, who 
had been instrumental in the formulation of the original 
standard practice, presented detailed written proposals 
as a basis of discussion for the modification and standard- 
ization of ship channels and bulb angles and for the re- 
vision of the American standard practice. 

It was decided by the steel makers that inasmuch as the 
British standard sections of ship channels and shipbuilding 
bulb angles appeared to be better adapted to economical 
manufacture than the American standards, and inasmuch 
as the new rolls which had been turned in recent years to 
produce those sections conformed in general to British 
standards, hereafter American standards should be dis- 
continued and rolls in hand not to British standards should 
be redressed at as early a date as possible to roll such 
sections as closely to British standards as slightly diver- 
gent methods of production would allow, particularly in 
view of the further fact that the adoption of British stan- 
dard sections would enable American mills to compete on 
an even basis for ship steel wherever utilized in ship- 
yards, either at home or overseas. 


TureeE Burs ANGLE THICKNESSES RECOMMENDED 


It was further agreed that in general ship channel rolls 
would be dressed so as to produce the Lloyd minimum 
and maximum thicknesses with one thickness .o5 inch 
less than British standards, and that mills publish but one 
intermediate thickness in the Lloyd range of ship chan- 
nels, and that in bulb angles in general where the Lloyd 
range seems to be too arbitrary and to provide an un- 
necessary number of thicknesses, the Lloyd range should 
be aimed at only in the deeper sections, that there should 
be but one thickness below British standards and that 
intermediate thicknesses be published to vary by .o5 inches, 
bulb angles to show exact leg dimensions at British stan- 
dards and at .10-inch intervals above. 


MopiFIcATIONS IN STANDARD PRACTICE 


Careful consideration was then given to a selected list 
of structural shapes to be recommended for ship construc- 
tion, together with those modifications in the standard 
practice which the experience of sixteen months indicated 
to be desirable. These were further discussed at the 
second conference with representatives of the Emergency 
Fleet Corporation, and it was further recommended to the 
Emergency Fleet Corporation that as soon as possible a 
technical order be issued to all shipyards to put these 
recommendations into effect and that, so far as possible, 
orders for structural sections to be used in ship construc- 
tion be governed by the recommended list of sections, as 
shown in the table. 
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STRUCTURAL SHAPES RECOMMENDED FOR SHIPS 


Dimensions in Inches 
Bulb Angle Weights Approximate 


Eguat Lec ANGLES 


Weight : Weight 
Size Thickness, per Foot, Size, Thickness, per Foot, 
Inches neh Pounds Inches Inch Pounds. 
6 by 6 750 28.7 314 by 34 625 13.6 
4 6875 26.5 5625 12.4 
-625 24.2 .500 11.1 
-5625 2109 A875 9.8 
500 19.6 375 8.5 
A875 17.2 -8125 U2 
375 14.9 .250 5.8 
Beby 5 -750 23.6 8} jon 83 .500 9.4 
% 6875 21.8 4375 8.3 
.625 20.0 BUD 1-05 
-5625 18.1 .8125 6.1 
-500 16.2 250 4.9 
4875 14.3 5 by 2% 875 5.9 
1377 12.3 QI 21 ‘ 
ee Zaps +3125 5.0 
4 by 4 -750 18.5 -250 4.1 
6875 Alef il 
625 15.7 2 by 2 250 3.19 
.5625 14.3 1875 2.44 
.500 12.8 
4375 11.3 
2315 9.8 
UnerguaLt Lea ANGLES é 
Weight f Weight 
Size, Thickness, per Foot, Size, Thickness, per Foot 
Inches Inch Pounds Inches Inch Pounds. 
6 by 3) -750 22.4 4 by 3 .500 ial oak 
Mee .6875 20.6 4375 9.8 
.625 18.9 .875 8.5 
-5625 V/s 3125 UP 
.500 15.3 
4375 13.5 314 by 8 500 10.2 
.375 11.7 , A375 9.1 
.875 oe 
5 by 3 -500 12.8 .8125 : 
. 4375 Wil33 250 5.4 
.375 9.8 a reubey eae ie 
25 8.2 ¢ 2 Reith ud 
ane Hine 13125 5.6 
250 4.5 
Burg ANGLES 
‘Thickness of Weight : Thickness of Weight 
Size, Longer Leg, per Foot, Size, Longer Leg, per Foot,. 
Inches Inch Pounds Inches Inch Pounds. 
38y% 725 35.2 8 by 3% .550 23.2 
ee ‘675 33.2 & 5000 21.6 
-625 31.1 .450 19.6 
AAs) 29.1 400 18.6 
Te iG by 3% 525 20.0 
475 24.9 7 ay. 20. 
¥ 5 475 18.6 
9 by 3) 625 28.6 425 16.8 
i i 575 26.6 375 15.3 
525 24.8 KS d 
475 22.7 6 by 3 ATS 15.6 
425 20.9 425 14.1 
376 12.8 
350 12.2 
Sure CHANNELS 
, Weight : ens Weight 
Size, Thickness, per Foot, Size, Thickness, per Foot, 
Inches Inch Pounds Inches Inch Pounds 
12 3% L700 40.8 8 by 38% 525 25.3 
psec “600 36.8 1425 22.6 
500 32.7 1375 21.2 
450 30.6 
Rt bx BB £500 22.5 
10 by 384 675 34.8 A00 201 
yee 575 31.4 f .850 18.9 
AT5 28.0 
425 26.5 6 by 3% 475 19.8 
.875 24.6 875 17.8 
.825 16.8 
9 by 34 650) 31.3 
ae 550 28.3 6 by 3% 1850 15.2 
450 25.2 
.400 23.7 
TEES Hatcn Zee (Tyzack) 
19.8 234 500 13.6 


6% by 6% A50 
: 15-IncH StrructurAL CHANNELS 


Weight Weight 

Thickness, per Foot, Thickness, per Foot, 

Inch Pounds Inch Pounds 
.818 55 .524 40 
-720 50 -426 35 
622 45 -400 33 


27 Shapes—115 Sections 


Sections not shown in the above list may be included 
on shipbuilders’ schedules, with the proviso that they be 
specified only when they can be ordered in lots of not 
less than 40,000 lineal feet per shape at one time, or by 
special arrangement with the mills. Orders for such 
shapes should not be divided among mills, but the entire 
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quantity of each shape should be placed at one mill with 
the express stipulation that that mill may at its option 
roll, ship and invoice all the tonnage at one time regard- 
less of its position in the shipyard and fabrication 
schedules. 


THe British ApMIRALTY STANDARDS 


It is to be noted in this connection that the same prob- 
lem of the standardization of ship steel has had the careful 
attention of the British Admiralty, the steel makers and 
the shipyards of England where the multiplicity of sec- 
tions specified on shipyard schedules has also interfered 
with the progress of ship construction. In consequence, 
under the auspices of the Admiralty and the Ministry of 
Munitions, to facilitate regular and frequent rollings and 
thus avoid delays, a list of standardized sections has been 
drawn up and published in a pamphlet entitled, “Pro- 
cedure for Obtaining Ship Steel, December, 1917.” For 
cargo vessels (standard ships) this list includes but four 
sizes of angles—6 inches by 6 inches, 6 inches by 3% 
inches, 3% inches by 3% inches, and 3'4 inches by 2% 
inches ; three sizes of bulb angles—io inches by 3% inches, 
9 inches by 3% inches, and 8 inches by 3 inches, and but 
two sizes of ship channels, a 12-inch by 314-inch light 
section and a 12-inch by 3%-inch heavy section. For 
Admiralty oilers (tankers) there are shown but four 
sizes of angles and six sizes of bulb angles. 

While the number of shapes in the English list is much 
smaller than the number of shapes in the recommended 
American standard practice, English mills are accustomed 
to roll shapes with much narrower variations in thickness 
than American mills, and in view of the desirability of the 
widest possible growth of ship construction in the United 
States it is inadvisable too narrowly to restrict American 
shipyards. The American list provides a larger number 
of shapes with fewer thicknesses. 


Reconstruction and Extension of 
American Merchant Marine* 


HE creation of free ports, the construction of ade- 
quate warehousing facilities, and the adequate pro- 
visioning of our harbors with docks and machinery for the 
speedy loading and discharging of cargoes constitute pos- 
sibly the most important factors which will secure for our 
country its rightful place in the world’s international 
trade. Our wealth, our resources, our sound business repu- 
tation and our geographical position designate us to ac- 
complish our great role in the coming work of recon- 
struction. 

European countries will need grain, cotton, wool and 
raw material of all sorts. We will have to supply them 
not only with all our normal surplus, but also with the 
war products of Eastern Asia and South America. The 
colonial markets situated on our west and south will need 
millions of manufactured commodities of which they have 
been deprived during all these years of war, and capital 
to increase their productivity. We must try to supply 
them not only with our own products, but with those of 
our allies, whose energies should not be diverted by prob- 
lems of shipping, but left free to concentrate on the pro- 
duction of goods, the export of which is necessary for 
the rehabilitation of their finances sorely in need of re- 
cuperation. For the same reason we will have to supply 
colonial markets with the capital they need to develop their 
natural resources. 

Similar reasons have in the past made of Lubeck, Ham- 
burg, Amsterdam, Antwerp, London and Liverpool the 


* From talk with Secretarial Department, Equitable Trust Company, 
of New York. 
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transshipment harbors and entrep6dts of the world trade. 
As the axis of international trade has always traveled 
from east to west, it is permitted to presume that, with 
the development of the last years, it will soon touch our 
shores; but as in the past it has been proved that an en- 
terprising nation, seeing a little ahead of time, can make 
the course of international trade deviate to its shores 
provided they are situated in the proper general direction, 
it will be up to us to attract and retain for many genera- 
tions the international flow of commercial transactions be- 
tween our terminals of the Atlantic and the Pacific. To 
do this we merely need to follow the example set forth by 
the enterprising Hanseatics, Dutch, Flemings and English- 
men. 

The necessity of erecting adequate docks and machinery 
in our harbors is generally understood by all. Its details 
are, however, to be worked out by experts, and it should 
be left to the city and port authorities of every harbor to 
discuss the subject with their engineers. It would suffice 
that citizens of such ports took up the discussion through 
the ordinary channels with the competent authorities, so 
as to impress them with their desire of increasing port 
facilities in order to attract trade by giving efficient ser- 
vice. The construction of adequate warehousing facilities 
is a matter which can only be left to private initiative. 
Financiers and tradesmen of our big harbors should at 
once get together to discuss ways and means to create 
new warehouse companies and increase the capacities of 
the existing ones. 

As for the creation of free ports in our key harbors, 
by this we mean ports situated along the international 
trade routes passing through the United States, this meas- 
ure would require complicated negotiations between sev- 
eral interests and federal, state and port authorities. In 
fact, the aim of a free port is to afford transshipment and 
warehousing facilities for transient goods. To this effect, 
a certain part of the port is fenced off and set apart and 
all goods discharged and warehoused “in bond” in this 
segregated part are free of custom duties, as they are, in 
principle, destined to leave the country. In other words, 
they are receiving for shipping convenience the hospitality 
of a port before being shipped to their ultimate destina- 
tion. It goes without saying that, should they have their 
destination changed and be sent outside the limits of the 
free port for consumption in the country which has of- 
fered them hospitality, they fall at once under the usual 
custom tariff. 

The results obtained by the establishment of free port 
zones are at once apparent. Harbors which have had 
recourse to this system have become distribution points 
not only for their hinterlands, but for the international 
trade of the world. It goes without saying that if a pro- 
ducer in China, for instance, has shipping facilities to 
send his raw material to an American port on the Pacific 
where he knows that his goods will be stored free of cus- 
tom duties until a purchaser offers himself, and that if 
European buyers in quest of Chinese raw material know 
that they can find it in an American Pacific port where 
they will have no other expenses than those of trans- 
shipment, which, through special arrangements with rail- 
road lines and other shipping companies, can be held at a 
comparatively low scale, both the Chinese producers and 
the European merchants will transact their operations in 
the American port. 

With good shipping facilities, warehouse accommoda- 
tions and free zones, American harbors on both oceans 
would become the distribution points of the world’s com- 
merce and would secure for the United States not only 
all the advantage lawfully falling to the middleman, but 
also all those deriving from freight charges. 


Letters from Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliaries—Breakdowns at Sea and Repairs 


This department is open to all readers of the magazine 
for the discussion of affairs in the engine room. All let- 
tiers published are paid for at regular rates. Vour ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


Device for Removing Broken Studs 

During the last eighteen months or two years I worked 
in the engine room of a certain ship running on a certain 
ocean between certain ports. That seems to be about the 
current style of telling where you are and what you are 
doing. 

During these voyages the ship has had to look out for 
and dodge “tin fish,” as we call them. As this is accom- 
panied with considerable danger, there has been trouble 
in getting crews, engine room and fire room forces. 

Right here, Mr. Editor, I would like to say that, given 
a skipper as good as the one I sailed under, a ship that 
can make eighteen knots or more is not in great danger 


Tool Fitted to Remove Broken Studs 


from “tin fish.” If the United States Government puts 
afloat twelve-knot boats she is simply feeding these “tin 
fish” and will be making a grave error. But “that’s an- 
other story,’ as Mr. Kipling says. 

A nice-looking young fellow came down into the engine 
room while we were lying at a certain port. He said that 
he would like to go to sea—was a machinist and had built 
and run small engines. After a little talk we took him up 
to the shipping office and he was given an oiler’s berth. 

He wasn’t seasick in the slightest. In two or three days 
he seemed perfectly at home and contented. We had on 
board a dense air ice machine. As the young man had 
never seen one of these he wanted to know why it wasn’t 
working. The fact was that the lock nut on the com- 
pressor piston rod had become loose. It seems that the 
cotter pin had been carelessly left out when a set of new 
leathers had been put on the piston. Consequently, the 
back cylinder head was knocked off, carrying with it three 
studs, which broke off close to the cylinder castings. We 
had no time to replace these broken studs nor, in fact, did 
we have anyone able to tackle the job. 


“T’ll take them out,” the young fellow said, “if you will 
give me a stud wrench.” I asked him how he was going 
to get a wrench on a stud which was broken off flush with 
a casting. .I had no such wrench. He seemed puzzled 
at first, but finally said, “I’ll go ‘upstairs’ into the machine 
shop and make one, if you will let me. I can get out the 
studs in no time.” In about an hour he came down with 
the improvised tool shown in the illustration. The ma- 
terial was a piece of 34-inch round tool steel, B, 12 inches 
long; one end was squared for a wrench, the other was 
machined as shown, hardened and drawn to a deep straw 
color. 

The young man drilled an eighth of an inch hole, C, in 
the center of each broken stud, A, with the electric breast 
drill. Then with a small cape chisel, which he got from 
the tool chest, he chipped from the outside edge of the 
stud two slots opposite each other, starting from the face 
of the casting and running at an angle down into the 
eighth-inch drilled hole. These slots were about %-inch 
wide. The angle was about the same as the tit, D, turned 
on the end of the piece of tool steel. Putting the tool 
back into the stud, and the wrench on the squared end, the 
young man backed the broken stud out with as much ease 
as a whole one could be put in. 

Now, Mr. Editor, the whole trick in this—and it is a 
good one—lies in the taper, as it is evident that it gives a 
great length of bearing which cannot be obtained by 
chipping a straight slot for an ordinary screw driver. It 
is, of course, evident that the little round tit on the end of 
the wrench or screw driver is not necessary. A piece of 
flat steel tapered off would act just as well—in fact, I 
know it would, as I have tried it. 

ENGINEER. 


Adapting Keyed Shafts for Loose Pulley 

It frequently happens that shafting intended for a tight 
and loose pulley drive is keyseated its entire length. Asa 
result, the loose pulley usually wears out and becomes 
wobbly in a short time because of the cutting effect of the 


“Filler-in” Piece on Loose Pulley 


sharp edges on the keyway. The best course is to order 
the shaft with the keyway where the loose pulley is to 
run. If, however, the keyway is encountered it can be 
readily fixed up by inserting a filler-in piece as shown in 
the accompanying sketch; the way is filled up with a 
piece of steel, fixed in place with countersunk screws and 
then emeried off until an even bearing surface is obtained. 
The time and trouble necessary to put in this filler is well 
compensated for by the increased life of the loose pulley 
and reduced friction loss. 


Philadelphia, Pa. W. A. Latter. 
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The Propeller 

A great deal has recently been said and written con- 
cerning ship design, ship construction and the various 
parts of machinery in use in modern steamship installa- 
tion. Seldom, however, is 
the propeller even men- 
tioned, much less discussed, 
or improvements in its de- 
sign suggested. Since John 
Ericsson made the propeller 
and put it into common use, 
the impression has been 
that it cannot be improved. 
Perhaps that is so. I have 
often wondered, however, 
why a serviceable propeller 
could not be constructed by 
using two loose blades, 
fitted into a hub made in two parts, and bolted together. 
If the blades were then made larger at the rear end, the 


Proposed New Type of 
Propeller 


Shape of Two-Blade Propeller 


propeller in action, would exert more force, since it would 
be pushing against the water steadily, instead of cutting 
it as does the three- or four-blade propeller. The illustra- 
tions show the details of such a design. 
ciate the criticism of those interested in this idea. 
Worcester, Mass. E. M. PETERSON. 


Place for Utilizing All Vessels and 


Training Crews 


I have read with interest the article “Manning the New 
Merchant Marine.’ In addition to the details outlined, I 
would further suggest a signal plan for the training of 
officers and crews. 

First, that the prospective marine officer send his appli- 
cation to the Sea Service Bureau with details as to his 
qualifications, former experience, actual service, if any, 
and branch of service in which he desires to enlist. 

Second, on the basis of this information, if it be known 
that the applicant has seen actual sea service, but not as 
an officer, he should be enrolled in a special class, training 
him in the science of navigation or marine engineering 
until he passes a rigid examination as an officer. After 
this, he should be sent aboard ship, but not yet as an 
officer, to receive further instructions at the hands of 
competent commanding sea captains, or Government in- 
structors provided especially for this training purpose. 
At the conclusion of this training a second examination 
should follow, when final license is granted the new officer. 

In training crews for the merchant marine, I would 
suggest that the Shipping Board secure competent instruc- 
tors and place them on board of ships, which are specially 
suited for training new men, in actual service of ocean 
commerce. Each of these ships should be provided with 
an instructor and a crew of from ten to fifteen men. these 
men to work in conjunction with the trained crew during 


I should appre- ~ 
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specified watches, and separately under the supervision of 
an instructor until such a time as they can be readily in- 
ducted into the trained crew’s service. Arrangements 
must be made so that one ship and instructor trains men 
for deck hands, and another for fireroom, engine room, or 
steward’s branch, etc. 


Stillwater, Minn. Otto DorTHEN. 


Handy Soldering Copper 
By making a special type handle from round iron rod 
having one end split and formed L-shaped, drilling and 
tapping two holes in the side and end of the copper to 


Handy Soldering Copper 


match the holes in the handle feet, as shown in the 
sketches, the soldering copper is made more useful, as it 
can then be handily used on all sorts of work. 

C. H. W. 


Flushing Valve Seat 
The sketch shows how we cured the disagreeable 
trouble of a valve seat that always leaked, due to fouling. 
The valve was an outboard delivery valve of a bilge pump 
and auxiliary condenser discharge line. The bilge pump 
always managed to discharge enough fouling matter to 


Flushing 
Valve 


Flushing Valve Seat 


prevent the proper seating of the valve, and when re- 
pairs were to be made on the pump line sea water almost 
always leaked. 

By putting in a 3g-inch valve connection, as shown, 
and connecting it to a water pressure, this was used to 
flush the large valve seat each time the valve was closed. 
This eliminated the trouble. “Ortp TIMER.” 
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Cleaning Handhole Plates on Babcock & 
Wilcox Boilers 

This subject is one that few engineers would perhaps 
think of writing about, yet it is one that is worthy of 
being given a share of attention. As the writer has had 
to handle a battery of sixteen Babcock & Wilcox boilers 
that called for cleaning of all tubes every month, he has 
tried in his own way to cut down the enormous amount of 


Steel pipe 
or tube 


Split open 
and flattened 


Fig. 1.—Light Skeleton Wrench Made from Pipe 


labor required, and in these notes and sketches he passes 
on a few homely ideas for others to improve upon. 

In the work of cleaning thoroughly the tubes of one 
boiler of the 27-header type, there is involved the removal 
and cleaning of 581 handhole plates. Multiply this by the 
total number of boilers (16) in the plant, and we find 
there are 9,206 plates. Now there is a seat on the plate 
and one in each header, making two joint seats for each 
to clean. It can readily be seen that any devices or 
schemes that will aid in shortening the time needed to 
_ clean one plate will save much time and labor when multi- 


UF 


Old valve wheel 
; stem and yoke 
hu 


Recessed or 
cupped to: 
fit top of 

plate stud 


Handhole 

Plate —_ 
Fig. 2.—Rig to Hold Babcock & Wilcox Boiler Handhole Plates 
While Cleaning Gasket Seat 


plied into the whole operation, and that it will pay to 
adopt them. 

When the writer first took charge of the work of clean- 
ing the boilers, the method in use was that of using the 
bench vise to hold the plate while running over the stud 
with a die stock to clean the threads of the stud. As there 
was but one vise available to each fireroom, it permitted 
but one man to do this work at a time. The cleaning of the 
gasket seat was done by men sitting astraddle of a plank 
and holding the plate in a recess in the plank, scraping the 
seat with a scraper. This was a very poor means and 
caused serious waste of time. The nuts for the plate 


studs were also held one at a time in the bench vise and re- 
tapped. One can see how slow such methods were. While 
the writer does not claim to be an efficiency expert nor an 
inventor of labor-saving devices, he has managed to speed 
up the work in such a way with the aid of these home- 
made devices that the whole time of cleaning the plates 
and seats on one boiler is accomplished with ease in eight 
hours by six men, where the old method took sixteen hours 
with eight men. 

When starting to take the plates off the dirty boiler, 
one man takes the regular long lever plate nut wrench 
and goes ahead loosening up the tight nuts. He is fol- 
lowed by another man with a light skeleton wrench made 
from pipe, shown in Fig. 1. This man unscrews the nuts 
right off, throwing them into a coal bucket, and the plate 
dogs into a pile. Another man follows him, kicking the 
plates in and taking them out of the header. He puts these 
into a pile. As the plates, dogs and nuts begin to pile up, 
men start work cleaning them. 

The rig used for holding them down securely to the 
bench while they are scraped is shown in Fig. 2. It is 


Hiandhole Plate 


Slot in Bench 


Fig. 3.—Clamping Rig for Babcock & Wilcox Handhole Plates 
While Running Die Over Studs 


made from old valve parts. The screw or old valve stem 
is recessed on its end to fit easily over the plate stud, and 
a quick turn of the valve wheel secures the plate, thus 
holding the plate permitting the worker to use both hands 
in working the scraper cleaning the old gasket off the seat. 

After the seat is cleaned, the plate goes to the next 
man on the bench, who runs the die over the stud threads. 
The special plate-holding rig is shown in Fig. 3. This de- 
vice is quickly and easily operated. It is worked by an 
eccentric clamp and lever. The rig consists of just two 


pieces, the U-shaped clamp and the eccentric lever. There 
are two pieces of flat spring steel used to raise the device 
when the clamp is released. A metal plate is secured to 
the under side of the bench to reinforce the edge of the 
bench where the slots are cut. 
wearing plate for the clamp to work on: 


This plate also acts as a 
A small recess 


Fig. 4.—Nut Tapping Rig with Special Long Shank Taps 
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‘is cut in the bench for the round head of the handhole 
plate stud, as indicated by the dotted lines. 


The stud nut tapping rig is shown in Fig. 4. This is a 


Clamping 
zz Link 


Fig. 5—Nut Tongs for Holding Nuts While Tapping 


very simple affair, easily constructed and one that permits 
the rapid re-tapping of the nuts. The taps used have 
special long shanks, permitting four or five nuts to be run 


Fig. 6.—Scraper for Cleaning Handholes 


on the tap before taking the top off to remove the nuts. 
The squared section of the tap shank that enters the 
chuck at 4 is 1% inches long and is an easy fit. This 


OLD DOG DISHED NEW DOG 


Fig. 7.—Before and After Straightening 


length setting in the chuck insures the tap staying in there 
with nothing else to hold it, and as the nuts are always 
fed on against the tap nothing tends to pull it out. 
Light, easily operated nut tongs for holding the nuts 
while tapping are made of 4%- by I-inch strap iron, as 


- Blacksmith’s 
; Drift 


Fig. 8.—Method of Holding Dog on Anvil 


sshown in Fig. 5. Small scrapers for cleaning the inside 
seat of the handhole in the headers are made of small, 
flat files that are worn out and of no further use for 
filing. These are shaped as shown in Fig. 6. A plentiful 
supply of these kept sharp are needed. 

Many of the plate dogs that have been pulled up pretty 
tight to keep the plate gaskets from leaking become dished 
so that they touch the plate in the center. When they are 
found dished like this, they are put in a separate pile and 
-a man is put to work re-shaping them. The dog is heated 
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cherry red and then held over a U-iron on the anvil and 
driven back with a sledge and a blacksmith’s drift, as 


shown in Fig. 8. 

The writer has described these home-made rigs and 
ideas to show how we have schemed to lighten the work. 
If any of the readers have better or similar ideas, let’s 
have them. We will all benefit by them. 

C, H. WiLtey. 


Pin Shear 


Where it is necessary to cut a lot of small pins or 
shear small round stock, such as brass, copper or drill 
rod, a very handy and efficient shear for the purpose may 
be very easily and quickly made from a piece of flat stock 


Drill Rod Cutter 


and an old flat file. The file should have a hole punched 
in it about 4 inches from the tip, and one edge sharpened, 
the side of the file working on the stock being ground 
smooth. A length gage can be made of similar thin flat 
stock, and the whole thing held in the bench vise. 
Hanpy Man. 


Curing a Troublesome Loose Flywheel 

On a small air compressor we encountered considerable 
trouble because the flywheel which was keyed to the 
shaft frequently worked loose and began to creep. New 
keys were tried out without avail, until a visitor sug- 


Ai 


Wedged Key to Hold Flywheel 


eested that we use a wedge key which he described as 
shown in the accompanying sketch. This was made up 
ef two parts so arranged that they could be pulled up and 
wedged by turning a bolt on the one end. We had one of 
these made up and installed on the wheel. After adjusting 
it several times and taking up the slack it kept tight and 
altogether eliminated the trouble previously encountered. 
Philadelphia, Pa. W. A. LAILER: 


The “coming in” of the electrically welded ship is shown 
by the significant action of Lloyd’s Registrar of Shipping 
in England. The company has taken a very active stand 
toward electric welding, has spent large sums of money in 
experimental work and recently issued provisional regu- 
lations under which ships built wholly by electric welding 
will be separately classified. 


Questions and Answers for Marine Engineers 


Inquiries of General Interest Regarding Marine Engineer- 
ing and Shipbuilding Will Be Answered in this Department 


CONDUCTED BY “NAVAL ARCHITECT” 


This department is maintained for the service of prac- 
tical marine engineers, draftsmen and shipbuilders. All 
mquiries should bear the name and address of the writer. 
Anonymous communications will not be considered. The 
identity of the writer, however, will not be disclosed un- 
less the editor is given permission to do so. 

There will appear in this column from time to time 
questions which have been asked by the Board of Steam- 
boat Inspectors in the various examinations for engineers’ 
licenses conducted by them. Such questions will be de- 
noted by an asterisk (*) placed before the number if, 
from examination for grade of chief, and by a dagger 
(+) if from examination for other grades. 


Horsepower of a Triple-Expansion Engine 


Q. (988)—Using your own data, sketch a set of cards for a triple- 
expansion engine and work out the horsepower of same. I have in 
mind an engine that I trust you will take the dimensions of and use 
them as data for this problem. The cylinders are 14% inches, 23% 
inches and 39 inches in diameter by 28-inch stroke. The boiler pressure 
is 180 pounds per square inch and the engine turns at 100 revolutions 
per minute. 


A. (988).—To illustrate one efficient method, suppose 
we proceed as follows: Having given the area and the 
length of the indicator diagrams, work out in detail the 


Top Bottom 


Scale 80 Lbs. per Square Inch 


H. P. CYLINDER 


horsepower for one diagram. The total horsepower is 
simply the sum of the horsepower of both the top and bot- 
tom ends for all the cylinders This is best illustrated by 
making a table, as has been done several times in the 
columns of this magazine. 


Top Bottom 


’ Seale 30 Lbs. per Square Inch 


].P. CYLINDER 


Engine, 14% inches by 23% by 39 inches, with 28-inch 
stroke. Boiler pressure, 180 pounds per square inch; 100 
revolutions per minute. Take the diameter of piston rod 
as 4% inches. 

The first step is to find the area in square inches of 
each card, together with its length in inches. A plani- 
meter will furnish the easiest method of obtaining the 
area, although it can be found by any of the rules given 


for that purpose. For our purpose, let us take the bot- 
tom end of the high pressure cylinder. Since the area of: 
the diagram is 3.20 square inches and the length is. 3.52 
inches, the mean height is 

3.20 

—— = .g09g inch. 

3-52 
As the scale of the diagram is 80 pounds per square inch, 


Top Bottom 


Scale 16 Lbs, per Square Inch 
L.P. CYLINDER 


the mean effective pressure (M. E. P.) is .gog X 80 = 
72.7 pounds per square inch. Our formula for indicated 
horsepower is 


IP IL Al IN 
33,000 
P = mean effective pressure in pounds per square inch. 
L = stroke of engine in feet. 
A = area of piston in square inches. 


N = number of working strokes per minute. 


In this case the area of the piston will be that circle of 
14% inches diameter minus the area of a 44-inch circle 
(thus allowing for the piston rod), or 165.1 — 12.6 = 
152.5 square inches. 

Hence we have for the bottom end of the high pressure 
cylinder, 

F227. OX 2:33 XX 15225) xX 100 
Indicated horsepower = = FS 
33,000 


Below we have tabulated the horsepower of the whole 
engine: 


Cylinder Sitiwontarreeere oleic lel, 12. 512 10,1? 
Diameter cylinder......../..%.. 14.5 ORO) 39 
Area cylinder, square inches... . 165.1 434 1,195 
iAreaspistomirod sneer 12.6 12.6 12.6 
Top |Bottom| Top {Bottom | Top |Bottom 
Areanpistoneeree eerie LOD ma Loaeo) 434 421 1,195 | 1,182 
Area, card, square inches...... 3.45 3220) 1/3225 3.39 2.38 2.36 
engthvotscardeepere eee eee 3.02 3.52 | 3.68 3.68 3.46 3.46 
IMT Ermer lec fetter coors cir icetnactel| ance (250, | 26.5 27.6 | 11.03 | 10.92 
IGIEL Poocoucoonsoeevocc0cocool|. Sl. by [| 3.83 |) Gib sal 81.0 | 93.2 83.6 
169.8 162.1 176.8 
508.7 =total I. H. P. 


Size of Attached Feed Pumps 


Q. (989).—(1) What is meant by developing one horsepower on 100 
pounds of steam per hour? I see often where a certain pump or engine 
consumes so many pounds of steam per hour. Please explain to me 
how I may figure the pounds of steam per hour that an engine or 
pump is using to develop a certain horsepower. j 

(2) What is the relation of sizes of the cylinders of triple expansiom 
marine engines? Knowing the diameter of the high pressure cylinder, 
how ‘would you figure out the diameter of intermediate pressure and 
low pressure cylinders? ; 

(8) Knowing the diameter of a high pressure cylinder of a compound 
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engine, working pressure, revolutions per minute, etc., how would you 
find the size of a single-acting plunger pump to handle the water of 
condensation from filter box to boiler as a feed pump—the pump to 
make a stroke with every revolution of engine? 


A. (989).—(1) In marine practice, steam consumption 
of engines and turbines is commonly expressed as so many 
pounds per horsepower per hour. Accurately to find the 
steam consumption of a certain engine requires that the 
condensed steam used by the engine be weighed over a 
definite period of time. The average indicated horsepower 
during this period may also be computed by taking cards 
and other data. It is an easy matter to obtain the amount 
of steam used per hour for the main engine. Dividing this 
quantity by the average indicated horsepower will give 
the steam consumption per indicated horsepower per hour. 

(2) The relative sizes of engine cylinders of a marine 
engine depend partly on the boiler pressure. To save 


weight, the designer may find a certain size desirable. A 


common rating for merchant type engines working at 160 
pounds pressure is the following: 
IL, 12%. Lp IP 


Il IP lal, IP 


Since the cylinders have the same length of stroke, the 
following relation for the intermediate pressure cylinder 
will hold: 


Intermediate = AX{0) ORS 


T 

— (D:)’ 

4 2.6 
. rein 
== (WDn)P 

4 


where D, and D, are diameters of the high pressure and 
intermediate pressure cylinders, respectively. Ina similar 
manner the diameter of the low pressure cylinder may be 
found. (In a new design the size of the low pressure 
cylinder is usually determined before the high pressure.) 

(3) Attached feed pumps should be installed in dupli- 
cate, and each one should have capacity enough (assum- 
ing no leakage) to supply double the amount of feed 
water required. Knowing sufficient data of the main en- 
gine, we may estimate its steam consumption. The steam 
consumed by auxiliaries will be perhaps one-tenth more. 
If d is the diameter and s the stroke of each attached feed 
pump, we shall have 

wd? 
nm X— Xs =2 W, 
4 

n being the revolutions per minute of main engine and | 
the pounds of feed water fed per minute, which, excluding 
minor leakage, will be the steam consumption of main en- 
gines and auxiliaries. The stroke of pump may be one- 
third to one-half that of the engine. 


ORGANIZING THE EmMpLloyMENT DEPARTMENT.—As it 1S 
becoming increasingly difficult to supply skilled workers 
for shipbuilding, the shipyards are confronted with the 
problem of increased production with a decrease in the 
supply of workmen. In order to keep up production under 
these conditions, most careful thought must be given to 
the selection, placement and methods of retaining a com- 
petent and loyal force of workers. As an aid in accom- 
plishing this result, the employment management branch 
of the Industrial Service Section of the United States 
Shipping Board Emergency Fleet Corporation is issuing 
a series of bulletins dealing with the proper handling of 
employment problems. The methods and processes out- 
lined are those that have been found useful by some of the 
largest shipyards and corporations in the United States. 
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PRACTICAL SHIPBUILDING. By J. D. MacBride. Size, 5 by 7% 
inches. Pages, 231. Illustrations, 100; folding plates, 2. 
New York, 1918: D. Van Nostrand Company. Price, $2. 

In the great army of volunteers which responded to 
the nation’s call for men to build our emergency fleet, 
few had any knowledge of ships or shipbuilding. To 
initiate such men into the intricacies of shipyard work, 
the author has compiled a handbook in which are ex- 
plained in simple language the functions and nature of 
the work of the various departments in a shipyard, the 
duties of each group of workers and their relation to each 
other. The various shipyard tools and appliances are de- 
scribed, together with the parts of a standard type of 
cargo steamship, and this is followed by a glossary of 
shipbuilding terms. The book is purely descriptive and 
does not enter into the engineering features of shipbuild- 
ing, but it will prove a valuable aid for new men starting 
in shipyard work. 


Aws To EMPLOYMENT MANAGERS AND INTERVIEWERS ON SHIP- 
YARD OccUPATIONS. Size, 6 by 9 inches. Pages, 147. 
Philadelphia, 1918: United States Shipping Board Emer: 
gency Fleet Corporation. opt 

As it is more economical and more expedient to spend 
five or even ten minutes in properly placing a new. worker 
in a shipyard than it is to spend two hours or sometimes 
two days in trying to replace him, employment managers 
and interviewers will find it advisable to consult this care- 
fully compiled handbook which lists the occupations and 
describes the trade, physical and mental requirements as 
well as the education and experience essential for appli- 
cants to qualify for the various positions in a shipyard. 

The book is one of a series on employment management 

supplied by the employment management branch of the 

Industrial Service Section of the Emergency Fleet Cor- 

poration. A supplement will be issued covering the ship- 

yard occupations in which handicapped persons of various. 
types can be employed. 


MopERN SHIPBUILDING TERMS DEFINED AND ILLUSTRATED, By 
F’. Forrest Pease. Size, 5 by 714 inches. Pages, 143. 
Illustrations, 82. Philadelphia, 1918: J. B. Lippincott 
Company. Price, $2 net. 

Some two thousand terms applied to ships and_ ship- 
building, 350 of which are illustrated, are clearly and con- 
cisely defined in this book. The illustrations, most of 
which are reproductions of photographs taken in our 
best-equipped shipyards, are an especially valuable feature, 
as the parts of ships or shipways defined are clearly indi- 
cated with reference letters or figures. Several appen- 
dices contain more complete explanations of the shipyard 
trades and the duties performed in each, as well as of 
electric and gas welding and the Isherwood system of 
shipbuilding. 


STEEL SHIPBUILDERS’ HANpDBooK. By C€. W. Cook, M. A., 
B.S. in C. E. Size, 4% by 7 inches. Pages, 123. Folding 
plates, 4. New York, 1918: Longmans, Green & Company. 
Price, $1.50 net. : 

This handbook is an encyclopedia of names of parts, 
tools, operations, trades, abbreviations, etc., used in the 
building of steel ships. About 1,600 names are defined 
and 300 parts illustrated. The definitions have been ar- 
ranged alphabetically and cross-referenced as completely 
as possible. The work is the result of a careful study of 
the latest and best methods used in the large shipbuilding 
plants all over the country and of the best text-books on 
steel shipbuilding. 
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Engineering Projects—Improved Appliances—Personal Items 


EXTENSIVE ADDITIONS TO 
UNITED STATES NAVY 
PROPOSED BY NAVAL 
BOARD 


Three-Year Programme Calls for 
Sixteen New Battle Cruisers 
and 108 New Destroyers 


As outlined by Rear Admiral Badger 
before the Naval Affairs Committee, the 
General Naval Board contemplates add- 
ing sixteen new battle cruisers, accord- 
ing to the 1920 three-year building pro- 
gramme, to the six which are already 
under construction. The United States 
would then have twenty-two superdread- 
noughts of the most advanced type. 

The new programme also calls for 108 
new destroyers. At present the Navy 
possesses about 500, and authorization 
has already been given for the building 
of at least 342 more. 

The six battleships about to be laid 
down will carry a main battery of twelve 
16-inch guns. They will have a total 
displacement of about 43,000 tons and 
can maintain a speed of 23 knots under 
ordinary operating conditions. 

The new three-year program as rec- 
ommended by Secretary Daniels would 
mean an appropriation of $600,000,000 to 
insure the completion of plans which he 
considers essential for the maintenance 
of our position in the partnership polic- 
ing of the high seas. If a league of na- 
tions, or special terms of the peace 
treaty shall make it of less necessity for 
individual nations to have large navies, 
the program will undoubtedly be revised 
along these lines. 


Launching of H. M. S. 


Schwab’s Resignation Accepted 

With the shipbuilding programme well 
advanced and adequate machinery in 
operation to carry on the work of build- 
ing up a large merchant marine, Director 
General Schwab feels able to turn his 
attention to the affairs of the Bethlehem 
Steel Company again. The services 
which he has rendered to the whole 
country by his unqualified success in 
pushing through the shipbuilding pro- 
gramme cannot be estimated. 


Shipbuilding Profits in Japan 


Shipbuilding is evidently profitable in 
Japan. The directors of the Osaka Iron 
Works have decided to pay a dividend of 
35 percent for the last term, or 10 per- 
cent higher than for the preceding half 
year. The net profit realized by the 
Kawasaki Dockyard Company during the 
first half year amounted to 14,030,000 yen. 


Australian Warship Adelaide 
Launched 


His Majesty’s warship Adelaide, 
launched from the slipway at the Com- 
monwealth Naval Dockyard, Cockatoo 
Island, Sydney, is the largest ship ever 
built in any part of the British do- 
minions. The christening ceremony was 
performed by Lady Helen Munro Fer- 
guson. 

This ship was launched in much less 
time than the last warship, due, prob- 
ably, to the absence of labor disputes, 
the improved machine tools and the in- 
creased experience of the workmen. 
Practically all of the material for the 
construction work of the hull was im- 
ported. 


Adelaide at Sydney 


FINDINGS OF HOG ISLAND 
INVESTIGATION MADE 
PUBLIC 


No Grounds Found for Criminal 
Prosecution, but Careless and 
Extravagant Expendi- 
tures Alleged 


Since the issuing of the report of the 
Department of Justice concerning con- 
ditions at the Hog Island shipbuilding 
plant on December 20, the country has 
been in possession of the facts upon 
which previous criticism has been based. 
The investigation, made by two assis- 
tants to the Attorney General, aided by 
two naval technical advisers, Civil Engi- 
neer Archibald L. Parsons and Naval 
Constructor S. M. Henry, covered facts ” 
observed from February, 1918, through 
the early part of July. 

When the American International 
Corporation—composed unofficially of 
the engineering firm of Stone & Web- 
ster and the New York Shipbuilding 
Corporation—agreed to buy 846 acres of 
land at Hog Island to be utilized for 
shipbuilding purposes upon a 6 percent 
rental basis, the estimated cost of con- 
structing the yard was $21,000,000. Sub- 
sequent changes added $2,750,000 on ac- 
count of the additional seventy ships 
later contracted for, and $3,250,000 on 
account of subsoil conditions, etc. 

The investigating committee very 
frankly stated that they found no evi- 


dence, except certain minor frauds, as 


grounds for a criminal prosecution. 
They were, however, decided in their 
condemnation of careless and extrava- 
gant expenditure. 

Waiving all minor questions of con- 
troversy, the outstanding fact is that 
the agent’s summer and fall estimates of 
$21,000,000 and its November 27 estimate 
of $27,000,000 have been so far exceeded 
that the probable cost of the yard will be 
about $61,000,000 (including $6,c00,000 
for recent additions). 

The most significant single fact indi- 
cating the point of view at Hog Island 
was that bills for material, largely Jum- 
ber, were prepaid (and properly pre- 
paid) to the extent of over $10,000,000, 
but no effort was made to check the 
actual receipt of the material paid for. 

As a means of comparison, it was cited 
that the total cost of $1,100,000 per slip 
at Hog Island is hardly compatible with 
the report that the cost at Bristol was 
only $699,000, and at Newark Bay 
$390,000. 

As a satisfactory handling of the 
situation, the committee recommended 
that it would be advisable to submit the 
matter to a board of arbitration, to con- 
sist of three distinguished naval archi- 
tects—one selected by the committee, one 
by the Fleet Corporation and one by an 
agent of both parties involved. 
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COLUMBIA ORGANIZES NEW 
CLASS FOR SHIP 
DRAFTSMEN 


Brooklyn Polytechnic to Teach 
Marine Engineering 


The evening classes at Columbia Uni- 
versity, covering ship drafting, which 
were opened as a war necessity, will be 
continued to supply competent men for 
drafting positions in the post-war de- 
velopments. These classes are planned 
under the direction of Thomas H. Har- 
rington, professor of mechanical draft- 
ing; Arthur Bolton, M. I. N. A., chief 
hull draftsman, Federal Shipbuilding 
Company, formerly with New York 
Shipbuilding Company, Sun Company 
and Argentine Naval Commission, and 
Richard F. Bach, curator at the school 
of architecture. 

The Polytechnic Institute, Brooklyn, 
is Organizing a new evening course in 
marine engineering, to start shortly 
after January 1. The course is planned 
for those who are now employed in 
some of the various forms of marine 
activity in New York and vicinity who 
intend to remain in the field and who 
feel the need of supplementing their 
present qualifications by further study. 
It will include the study of the steam 
power plant of a modern ship, calcula- 
tions involved in its design and con- 
struction, also testing and operation. 
Subjects of resistance and propulsion 
will also be included, and consideration 
given to the design and operation of the 
internal combustion engine. The course 
will be conducted under the direction of 
E. S. Church, Jr., professor of mechan- 
ical engineering. 


WELIN MARINE EQUIPMENT 
NOW INCORPORATES WITH 
AMERICAN BALSA 


Brings Raw Material and the 
Manufacturer Together 


The American Balsa Company, Inc., 
has recently been organized, with a capi- 
tal of $1,000,0c0, to take over the Welin 
Marine Equipment Company and the 
American Balsa Corporation, with 
offices at 50 East Forty-second street, 
New York City. Directors of the 
American Balsa Company are: A. P. 
Lundin (chairman), B. C. Carpenter, 
J. F. Case, George S. Lewis, George 
Mixter, William Finlay Morgan, R. B. 
Sheridan, C. C, Stillman, Beekman Win- 
throp. The officers are: George S. 
Lewis, president; A. P. Lundin, William 
Finlay Morgan, S. B. Sheridan, vice- 
presidents: Cecil Page, secretary; Percy 
Mayes, treasurer. At the present time 
the American Balsa Company is operat- 
ing plants at Long Island City, Astoria, 
L. I.; on the Harlem River, New York, 
and Delawanna, N. J. Practically the 
entire output is taken by the United 
States navy, the United States Army 
Transport Service and the Emergency 
Fleet Corporation. The principal prod- 
ucts are Welin davits and Lundin life- 
boats, standard for United States trans- 
ports, special buoys, Balsa wood for 
hydroplane construction and A-B-C life- 
rafts and life preservers. As soon as 
war conditions permit, the manufacture 
of insulation material, especially for re- 
frigerator ships, will be developed. 
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PLAN RECONSTRUCTION OF BELGIAN COMMERCE 


Royal Belge in the Market for Ships—Twenty-four Destroyed by 
Submarines—Belgian Agents Seek Business 


War-searred Belgium has taken the 


first steps toward commercial rehabilita- 
tion by planning the immediate expan- 
sion of the Royal Belge fleet. The cor- 
poration was organized when the war 
broke out, with H. Arthur Brys at its 
head, and at once turned over to the 
Belgian Government a fleet of forty 
ships for war purposes. Only sixteen 
vessels now remain; the other twenty- 
four having been sunk by submarines or 
mines. Twelve of the remaining ships 
are temporarily flying the British flag, 
carrying supplies to France and acting in 
the service of Belgian relief, 

Expansive developments, however, are 
immediately contemplated, and Joseph 
A. Nash, for four years general man- 
ager of the Shipping and Purchasing 
Department of the Committee for Relief 
in Belgium, has established offices at 141 
Broadway, New York City, to undertake 
the work. The organization, which is 
backed by King Albert, is in the market 
for ships. It is hoped that connections 
will soon be re-established with the Ant- 
werp office and the actual rehabilitation 
of the commercial venture begun. 


The speed with which she does this 
will depend upon two  factors—the 
amount of industrial rehabilitation ac- 
complished at home and the number of 
vessels she will have at her disposal for 
import and export. ‘here is one thine 
which Americans must bear in mind— 
Belgium still has huge resources. 

With the signing of the armistice pro- 
gressive Belgium agents are already 
seeking opportunities to become repre- 
sentatives of American manufactures in 
the rehabilitated country. W. C. L. 
Lamont, whose present address is 22 
Northumberland avenue, London, W. C. 
2, is planning to return to Antwerp, and 
will be open for propositions to handle 
American products. 

Mr. Lamont’s previous connections 
with the Association des Industriels 
Belges, Etablis dans le Royaume-Uni, 
Secretary to the Ligue Maritime Belge. 
(Section Britannique), member of the 
Government advisory committee for Bel- 
gian inland transportation (London), 
and secretary and treasurer to the Bel- 
gian Barge Owners’ Federation, are suf- 
ficient recommendations to establish his 
familiarity with the marine field. 


U. S. Ship Loss was 138 Vessels 


From war causes the American mer- 
chant marine lost 138 vessels, totaling 
311,868 gross tons, with a loss of life of 
500 persons. These figures are based on 
the reports of the United States Bureau 
of Navigation. The American tonnage 
lost is less than one-fifth of the British 
losses and less than one-third that of 
all other Allies and neutrals, 

Only one American vessel of over 


10,000 tons was lost—the tanker O. B. | 


Jennings, 10,289 gross tons, sunk during 
the U-boat activities of last August. Out 
of the totai of 138 American vessels sunk 
only nineteen were over 5,000 gross tons. 

The above figures take no account of 
losses of ex-enemy or ex-Dutch steamers 
which were temporarily under our flag. 


Shipping Activity at the 


PRESIDENT LANDS AT 
BREST 

Harbor Improvement Made to 

Handle Army Shipments 

Since our entry into the war the har- 

bor of Brest has been deepened and 
equipped with the most modern terminal 
facilities, to speed the landing of ord- 
nance and food supplies for the Ameri- 
can troops in France. This is probably 
one of the largest, most advanced engi- 
neering feats undertaken within recent 
years, and has been completed with phe- 
nomenal speed. It is fitting, therefore, 
that the port, which is also the largest 
naval base of the United States forces 
abroad, should welcome the President to 
France on December 13. 


Harbor of Brest 
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Huge Gang Drill for Steel Work 

Three minutes to drill 18 feet of cir- 
cular seam on the flat with one setting 
ot the machine is the record of a huge 


gang drill invented and designed by 
Aaron Hill, Los Angeles, California. 
This new machine, which has an 


eighty-drill capacity, can be set to any 
ordinary assembly desired. Spacing is 
facilitated by a steel scale on the ma- 


chine, thus entirely eliminating laying. 


out or the use of tack holes in the plate 
previous to rolling. The machine can 
handle angles of every shape, channels, 
I-and H-beams, and plates of any length. 

The machine is particularly valuable 
for boiler work. Here it eliminates the 
older, slower process of punching small 
holes and then rolling shell plates and 
reaming. Warping, dishing, stretching 
and crystallizing of the metal are, ac- 
cordingly, dispensed with, and in as- 
sembling the delay and annoyance of 
making oversized holes. 

In drilling the drums of boilers the 
inner butt strap is placed upon the 
beam, and held in position by special 
gage bolts. The beam is then run in- 
side of the drum shell, which is already 
rolled up without holes in it. By spe- 
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Fig. 1—Spindles of Gang Dnill 
cial slings the beam and drum are lifted 
onto cradles. The outer butt strap is 
then placed in position, when the auto- 
matic clamps with which the machine is 
fitted clamp the straps and drum down 
upon the beam with a pressure of over 
20 tons. Set and spaced, the drill runs 
one complete row longitudinally and 
then releases itself automatically. 

The cradle is geared so that it can be 
moved circumferentially to bring the 
next pitch in line for drilling the next 
row of holes. The handles shown in the 
front of Fig. 1 make it possible to re- 
move any spindle which may not be re- 
quired for certain drilling. Larger 
spindles can also be put in place and 
34-inch tube holes drilled—thirty-two 
can be-accommodated at once. Four of 
these drills are being built by the Baden- 
hausen Company, manufacturers of 
watertube boilers, 1425 Chestnut street, 
Philadelphia, at their Bound Brook fac- 
tory. The first one is installed at the 
boiler shop at Cornwells, Pa. 

De-= 


French Inland Waterway 


velopment 
A project for the construction of a 
canal between Paris and Dieppe is now 
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Fig. 2.—End View of Gang Drill Showing 


Driving Mechanism 


receiving consideration. The scheme is 
the revival of a very old plan. It is 
believed that the trading conditions 
which will prevail after the war have 
given the project a new importance. 
The Seine is not able to deal with the 
traffic that is now offering, and there 
have been as many as seventy ships in 
the estuary awaiting their turn to enter 
Rouen, besides 1,300 barges awaiting 
their turn to leave. The canal is de- 
signed to accommodate the largest boats 
at present traversing the French water- 
ways, which carry 1,400 tons, and are 
88 meters in length, with a draft of 
3 meters when loaded. The barges are 
to be hauled by electric locomotives 
running on a track alongside the canal 
or on a roadway. The canal would be 
165 kilometers in length, as compared 
with the route by the devious River 
Seine, which is no less than 350 kilo- 
meters long. 


U-Boat Toll Reaches 15,000,000 
Tons 

The world’s sinkings since the out- 

break of the war down to September 30 

last, according to the figures of the Brit- 

ish Admiralty, were 14,825,635 gross 
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tons, distributed over the war years as 
follows: 


HOM, GS TOMING) Socassoacocsacgve 681,363 
TOTBIS Seen Cn te Re apie aries 1,724,720 
1916 sletel LelolelalTeteh lavelketicdereredstetott ere Tere 2,797,866 ~ 
TOE ale ches a naan ced CUS RA a OE 6,623,623 
1918 (ninelmonths) meses ene 2,998,063 
14,825,635 


This means that the U-boats de- 
stroyed almost exactly one-third of the 
amount of steam tonnage in existence 
in the world when the war broke out. 
The toll of destruction is greater than 
the combined merchant fleets, at the be- 
ginning of the war, of the United States, 
Norway, France, Japan, Italy, Sweden, 
Austria and Holland. It is almost equal 
to the steam tonnage of Britain in Au- 
Busy 1914, which was 18,892,089 gross 
ons. 


Snap Switch for Marine Service 

A new switch for marine purposes is 
here illustrated. The base is of unbreak- 
able molded composition with ratchet 
plates also molded—thus eliminating the 
possibility of the mechanism becoming 
loose. The ratchet is, of course, made 
of steel to stand up in severe service, but 
is copper-plated to prevent rusting. The 
music wire sprifig, which actuates the 


Bryant Marine Snap Switch 


mechanism, is also heavily copper- 
plated. This switch is made by the 
Bryant Electric Company, Bridgeport, 
Conn., in both single and- double pole. 
Where watertight covers are employed 
a 3@-inch extension stem for handle is 
offered. The size of the bases, as 
molded, accommodates standard screw 
spacings for attaching the switch to the 
box. A groove is provided on the back 
of the base of suitable size to permit the 
running of a separate circuit through 
the box. 


Fig. 3.—Gang Drill for Boiler Plate Work 
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i Glass Boat House 

An unusual yacht novelty in sub-trop- 
ical regions is furnished by the new glass 
boat house which is being built for Lee 
R. Rumsey, of New York City, at his 
winter home at Alton Beach, Miami, Fla., 
probably the first glass boat house ever 
constructed. Glass has been widely used 
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weather. The foundation is of con- 


crete. 


Auto-Crane for Terminal Freight 

The concentration in shipping incident 
to the present emergency has served to 
emphasize the demand for more efficient 
means of handling freight at terminals. 


Glass Boat House for Southern Waters 


in the construction of conservatories and 
swimming pools; its application, how- 
ever to boat houses comes as a distinct 
departure, though, when its advantages 
for this purpose are considered, it is a 
wonder that no one thought of it before. 

The boat house is of pleasing lines, 
with curved eaves. With the roof and 
sides constructed of glass there is little 
chance of mildew. It can be washed 
down with a hose from top to bottom. 
There is not a dark spot in the whole 
structure. The supporting framework 
is of cast iron and steel, heavily gal- 
vanized. The glass used in glazing is 
ground, which softens the direct rays of 
the sun, while giving the maximum 
amount of light. The double doors are 
of wood, with an open lattice pattern 
that insures good air circulation. 

In designing the structure the archi- 
tects, Lord & Burnham, of New York 
City, aimed to secure conditions ap- 
proaching a boat at anchor, with a suit- 
able covering to shield it from the 


The extension of inland water traffic 
has created a similar “urge.” Varied 
apparatus is constantly being originated 
to handle this new and developing situa- 
tion. 

Among efficient machines stands the 
“Auto-Crane,” eighteen of which are 
being used on the New York State Barge 
Canal at various terminal points for un- 
loading and loading freight from the 
barge. The accompanying illustration 
shows one of these cranes. This crane, 
which is manufactured by the John F. 
Byers Machine Company, Ravenna, 
Ohio, is all-steel. Being of the semi- 
locomotive, self-propelling type, either 
forward or reverse, it is particularly 
adaptable for operation where the mov- 
ing of the apparatus is necessary to cope 
with the varying loading and unloading 
conditions. In fact, these cranes have 
been installed by the War Department 
at Bush Terminals in Brooklyn, Newark, 
Norfolk and Charleston, S. C., to more 


Auto-Cranes Used on New York State Barge Canal and at Bush Terminals 
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efficiently handle freight from cars at 
terminals. 

The Auto-Crane can be equipped with 
three kinds of power—steam, gasoline or 
electricity. Three kinds of mounting are 
also available—road wheels, rail trucks 
and caterpillars. 

It is capable of handling loads up to 
3 tons at 12-foot radius, when being used 
in connection with hook for derrick 
work; when used for loose material 
handling, with clam-shell bucket, it will 
satisfactorily handle a 34-yard clam- 
shell bucket of 2,400 pounds. It will ac- 
commodate orange peel buckets up to 
half a cubic yard in size. 


“Faithful Service’ Badges 
Awarded on the Great 
Lakes 


In the October issue of Marine En- 
GINEERING an article appeared claiming 
that the employees of the Passaic River 
yard of The Foundation Company were 
badges 


the first to be awarded for 


Foundation Company’s Service Badge 


“Faithful Service’ by the United States 
Shipping Board. 

It may be of interest to know that the 
Cleveland office of the United States 
Shipping Board was among the first, if 
not the first, to use this method of 
awarding its faithful employees. 

The Cleveland office of the United 
States Shipping Board awarded “Faith- 
ful Service” badges for the three con- 
secutive months of July, August and 
September of this year. The illustra- 
tion shows the design of badge used. 
The color scheme for the July bar was 
a red background with gold letters; the 
August bar was white and gold and the 
September bar blue and gold. When 
the badge was presented a bar was at- 
tached. It has been the intention of the 
Shipping Board to inspire the men in the 
shipyards to continue to perform: faith- 
ful service and win the other two bars, 
thereby showing a perfect record at the 
end of three months by winning the na- 
tional colors. This would necessitate 
that the men remain in one place, and 
not shift from one yard to the other. 

About sixteen hundred and sixty-five 
badges have been presented to the men 
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in the Great Lakes yards, 
won the three bars. 

In years to come the possessor of 
one of these badges can look back 
with much pride and satisfaction to the 
fact that he “did his bit” in helping to 
build “the bridge of ships” which will 
constitute the world’s greatest merchant 
marine after the war. It is “Faithful 
Service” on the part of the men in the 
shipyards that is making this possible. 


RECENT LAUNCHING 
RECORDS 


Many have 


America and Great Britain Still 
Full Speed Ahead 


The 9,400-ton deadweight ship Diablo, 
the first of ten contracted for by the 
Shipping Board from the Pacific Coast 
Shipbuilding Company, was launched on 
Suisun Bay, November 30. 
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under construction by that company. It 
is 110 by 34 feet, with a depth of 11% 
feet, flat bottom, square sides and sloping 
ends, and is divided into fifteen water- 
tight compartments. It has a deadweight 
tonnage of 418 tons, with 500 tons carry- 
ing capacity. A second was launched 
December 2t. 

The Speedway Shipyard of the Gas 
Engine and Power Company and Charles 
L, Seabury and Company, Consolidated, 
of Morris Heights, New York, put over- 
board their fourth mine sweeper, Sea- 
gull, for the United States Navy at 2:30 
P. M., December 24. 

The Newburgh Shipyards, Inc., New- 
burgh, New York, launched a_ third 
9,0c0-ton steamer December 21. 

On November 10, a concrete vessel, 
the Molliette, was launched by Messrs. 
James Pollock Sons & Company, Upper 
Brents, England, into Paversham Creek. 


This probably represents the results of 


Freighter Tollard Taking the Ways at Groton, Conn. 


The steel freighter Tollard, which was 
launched on November 9, at Groton, 
Conn., is shown’ taking the ways in the 
accompanying illustration. Ground was 
broken for: the construction of the 
Groton Iron Works shipyards, where 
this boat of 8,800-ton capacity was built, 
a little over a year ago. 

The first concrete boat built in New 
England is the record of the Aberthaw 
shipyards. This boat, launched Decem- 
ber 7, is the first of a number of lighters 


Fig. 2.—Workman Suffering from Burn 
in the Second Degree 


the first plans for straight-framed sea- 
going vessels developed on English soil. 
The dimensions are: Length over all, 
131 feet; breadth, molded, 25 feet; 
molded depth, 11 feet 9 inches; draft, 
loaded, 9 feet 9 inches: The vessel is 
designed to carry 320 tons of cargo. The 
Molliette, which is a reinforced concrete 
vessel, will doubtless be the forerunner 
of other concrete vessels for coast trade. 

Four large merchants ships were re- 
cently launched within ten days from 
Port Glasgow shipyards, three by Rus- 
sell & Company, and one by W. Hamilton 
& Company. The four vessels aggregate 
nearly 30,000 tons gross. The first 8,o90- 
ton standard vessel built by the Heb- 
burn-on-Tyne yard of Palmer’s Ship- 
building & Iron Company, Ltd., has been 
launched. 


Discovery Used to Treat Burns 

In line with the utilization of success- 
ful war discoveries for peaceful pursuits 
is the adaptation of “Ambrine,’ a new 
surgical dressing, to the needs of Ameri- 
can industry, and in that connection, 
to American shipyards. This dressine, 
which has been perfected by Dr. Barthe 
de Sandfort, a retired surgeon of the 
French army, is composed of certain 
paraffins and resinous gums scientifically 
combined to serve as a sealing poultice 
on burns. Dr, William O’Neill Sherman, 
chief surgeon of the Carnegie Steel Com- 
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Fig. 1.—Ambrine Kit 


pany, of Pittsburgh, was much impressed 
with the value of the dressing when he 
visited the Allied hospital at Issy-les- 
Moulineaux, where the treatment is 
used. The preparation has been adopted 
by the British Admiralty and army, the 
Belgian and Italian armies, all the 
French organizations handling the med- 
ical situation, and the United States army. 

In application the material is heated to 
a temperature of less than 150 degrees F., 
and the viscous mass applied to the 
lacerated surface to ‘cover the delicate, 
exposed nerve ends. The exclusion of 
air, of paramount importance in dealing 
with all types of skin and flesh wounds, 
is thus accomplished by the forming of 
a semi-flexible surface over the burned 
parts. Usually a supplementary dressing 
of medicated absorbent cotton is applied 
for purposes of convenience, through 
which heat can be imparted to the tissue. 

Actual results obtained by the use of 
the process are shown in the accompany- 
ing photographs. The first photograph 
shows the very serious condition; the 
case was termed “burning in the second 
degree.” The second gives the result of 
the treatment after thirty-five days. The 
installation on all merchant vessels of 
these first-aid, kits, which supply appa- 
ratus for applying the preparation, now 
produced in American laboratories, is 
now under consideration by the Emer- 
gency Fleet Corporation. The Ambrine 
Laboratories, 347 Madison avenue, New 
York City, are placing the product com- 
mercially on the market. 


Fig. 3.—The Patient After 35-Days’ 


Treatment 


a 
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Unusual Hoisting Apparatus on 
Large Dredge 

__ By a slight change in design, a float- 
ing dredge, which has previously given 
excellent service on small work, has 
been converted to handle much heavier 
work. The unusual feature of the new 
design is the carefully adjusted balanc- 
ing apparatus. 

The hull of the dredge is about 150 
feet long and 50 feet wide; the boom, 
which is 70 feet on centers, carries a 
clam or orange peel bucket of 10 cubic 
yards capacity. The weight of the empty 
bucket is about 17 tons in air; when 
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The lower counterweight track is ex- 
tended aft from the foot of its vertical 
hoist, hence it can remain in equilibrium 
at the bottom of the dredge for inspec- 
tion or adjustment. By this arrange- 
ment and the location of the hoisting 
engine, the counterbalance is always ef- 
fective and the bucket can be operated 
at full radius on either side of the 
dredge. 

This dredge, which is about one-fourth 
smaller than other dredges of equal 
capacity, has been designed, by H. 
Toomey, and built by Toomey: Bros., 
New York. 


Showing Placing of Machinery on 50-Foot Dredge 


filled the bucket weighs 32 tons in air, 22 tons in water. 
This difference of 10 tons and the weight of the empty 
bucket cause great irregularity in the hoisting stresses. 
Accordingly, the bucket has been provided with an adjust- 
able variable-controlled counterweight, so arranged that it 
will take up about 12 tons of its weight at times. When 
the bucket is below surface, however, the full weight is 
utilized to make it sink more rapidly into the material for 
filling. This compensating arrangement permitting uniform 
operation of the engines means economy of work and main- 
tenance. ‘ } ; y 

As may be noted from the illustration, the point of the 
boom is supported by steel cables and swivels at the top of 
the shear legs 53 feet high. The top of the shear legs is 
inclined slightly forward, and is attached to a vertical and 
longitudinal inclined strut about 55 feet long. This strut 
serves as a track for counterweights with endless cables, 
as shown, attached to a steel cable passing between hori- 
zontal guide sheaves at the shear legs and thence over the 
sheave at the end of the boom and down to the bucket, 
which is supported by it. Another line leads over a second 
sheave at the point of the boom and runs directly back to 
the main hoisting engine. 


_ ARRANGEMENT OF BALANCING COUNTERWEIGHT 


The proportion of the lines is such that when the bucket 
is in the water the counterweight is supported by the in- 
clined strut on a track, sufficiently graded to ensure positive 
motion of the counterweight without causing much tension 
on its ropes. When the bucket top rises to the surface of 
the water the counterweight reaches the vertical incline 
strut. As the bucket continues to rise the counterweight 
descends abruptly, throwing its full effective weight on the 
hoisting line, thereby relieving the engine of the extra 
weight in the air until the bucket again dips into the water; 
at this point the counterweight slips from the vertical to the 
incline track, eliminating its tension upon the hoisting ro¥e. 
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Iron Ore from Spain and Sweden 

The War Trade Board announces in 
a new ruling that, in addition to the li- 
cense covering the importation of iron 
ore from Sweden and Spain when com- 
ing as ballast in ships returning from 
those countries, licenses may be issued 
for the importation of a maximum total 
from all sources of 70,000 tons of low 
phosphorus iron ore from Spain, 
Sweden, Norway and North Africa, pro- 
vided the ore be imported and entered 
prior to July 1, 1919. 


Annual M. E. B. A. Meeting 

The Marine Engineers’ Beneficial As- 
sociation will hold its annual convention 
in Buffalo on January 20-25. “This will 
be the biggest convention in the history 
of our organization,” said President 
Brown. “All of our national and dis- 
trict officers will be there, besides dele- 
gates from all ports, and several of our 
members who now hold commissions in 
the United States Naval Reserves and 
probably some men distinguished in 
Government circles. The M. E. B. A. 
has done much to help win the war, 
and we are going to make the coming 
convention an occasion of general jolli- 
fication over the great victory.” 


A Job of Heavy Shaft Cutting 


For the quick removal of steam pipes 
to make room for turbine generator sets, 
a heavy shaft-cutting job was recently 
put through in a large power house by 
the cutting equipment of the General 
Welding & Equipment Company, Boston, 
Mass. Several 36-inch shafts had to be 
cut. The cutting was made particularly 
difficult because of the 26-inch solid steet 
which it was necessary to penetrate be- 
fore reaching the inner hole of to-inch 
thickness. The illustration shows the 
“Bulldog” cutting equipment satisfac- 
torily “delivering the goods.” 


Cutting 36-Inch Steel Shafts 
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Fig. 1.—Concrete Ship Faith Coming Up New York Bay 


Concrete Ship ‘Faith’ Reaches 
New York 

The Faith, launched in March, at Red- 
wood, Cal., arrived in New York on 
November 21. Her success was first 
proved on a trip to Puget Sound, when 
she weathered a severe storm. Later she 
carried cargo to San Francisco, then to 
Peru. She then returned with a cargo 
of nitrates to New Orleans through the 


Fig. 2.—Deck of the Faith Under Inspection 
at New York 


Panama Canal, and now comes from 
Cuba with a cargo of sugar. 

After discharging her cargo she will 
be in drydock for inspection and survey. 
There is great interest among the con- 
crete shipping interests and the mem- 
bers of the International Concrete Ship 
Association in the East, who have been 


Fig. 


3.—Another View of Concrete Deck 


invited to the inspection. They believe 
that the very satisfactory results will 
prove entirely convincing to the shipping 
world in general as to the practicability 
of the concrete ship. 


PERSONAL 


Grorce T. Fonpa has recently been ap- 
pointed general supervisor of Employ- 
ment, Compensation and Welfare for the 
Bethlehem Steel plants located at Beth- 
lehem, Steelton, Lebanon, Maryland, 
Detrick & Harvey and Titusville. In 
this capacity he will be attached to the 
office of Vice-President Bent. As or- 
ganized the department will serve as a 
clearing house between the different 
plants. 


Proressor C. C. Lorenrzen has re- 
cently been appointed director at the 
Marine Engineering School of the Ocean 
Association of Marine Engineers at 15 
Whitehall street, New York City. Asa 
graduate of the Royal Danish College 
for Shipbuilding and Marine Engineer- 
ing, Copenhagen, and with many years’ 
experience in connection with the Danish 
navy, Professor Lorentzen is well fitted 
for this important position. Professor 
Lorentzen has also served as professor 
in the School of Applied Science, New 
York University, as head of the Depart- 
ment of Mechanical Drawing and assist- 
ant in the Department of Experimental 
Engineering. 

C. T. Henprerson has resigned his 
position as chief engineer of the Sub- 
marine Boat Corporation, Port Newark 
Terminal, Newark, N. J., to become chief 
engineer of the Hercules Engineering 
Corporation, 501 Fifth avenue, New 
York City, also acting president of the 
Electrolytic Engineering Corporation at 
the same address. 


L. E. SHumMAcHER, who for the last 
eight years has been chief inspector at 
the Westinghouse Electric & Manufac- 
turing Company, Pittsburgh, Pa., has 
taken the position of works manager of 
the Krantz Manufacturing Company, 
Brooklyn, N. Y., the latest swhsidiary of 
the former company. 
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OBITUARY 


Brernarp NaApaAt Baker, of Baltimore, 
retired capitalist, shipping expert and a 
former member of the Shipping Board, 
died in Los Angeles on December 20, 
after an illness of three days. Mr. Baker 
was president of the Atlantic and Pacific 
Transport Company, formerly president 
of the Baltimore Trust and Gurantee 
Company, and a director in many com- 
mercial enterprises. He was also one of 


the moving spirits in the creation of the’ 


Shipping Board. 


BUSINESS NOTES 


L. F. Body, formerly with the Master 
Builders’ Company of Cleveland, Ohio, 
has joined the sales organization of the 
Glidden Company, Cleveland, as man- 
ager of railways, street railway and 
marine sales. 


L. C. Sprague, who has been ap- 
pointed assistant secretary of the Chi- 
cago Pneumatic Tool Company, has es- 
tablished offices at 52 Vanderbilt avenue, 
New York. 


Hamilton & Chambers, 29 Broadway, 
New York City, have been retained as 
consulting engineers in the building of 
the new drydock for Providence, R. I. 

Joseph T. Ryerson & Son, of Chicago, 
have opened an office in the Widener 
building, Philadelphia. 

Hayden F. White, who has _ repre- 
sented the Independent Pneumatic Tool 
Company, of Chicago, in the Detroit, 
Chicago and Milwaukee districts for 
some years past, has opened a branch 
office at 1103 Citizens building, Cleve- 
land, Ohio. 


The Brown Hoisting Machinery Com- 
pany announces the following changes in 
its organization: Harvey H. Brown, 
chairman of the board of directors; 
Alexander C. Brown, president; Melvin 
Pattison, vice-president, general man- 
ager and director; Robert G. Clapp, di- 
rector; John F. Price, director, and 
Ewen C. Pierce, general manager of 
sales. 


William N. Kinney has been appointed 
general manager of the Portland Cement 
Association, Chicago, Ill. 


Following the special meeting of the 
Pratt & Cady Company, Hartford, Conn. 
held on Monday, December 2, the official 
personnel of the company now com- 
prises: W. B. Lashar, president; B. I. 
Ashmun, vice-president and general man- 
ager; E. L. King, secretary-treasurer ; 
O. L. Beach, assistant secretary; A. E. 
Oldroyd, assistant treasurer. The com- 
pany recently purchased the property 
and business of I. B. Davis & Son, and 
will continue the manufacture of feed- 
water heaters, hot water generators and 
power pumps. 

Fairbanks, Morse & Company, Chi- 
cago, Ill, announce the following 
changes in personnel: R. H. Morse be- 
comes vice-president, in charge of pur- 
chasing and traffic, retaining his posi- 
tion as director of the company; C. W. 
Pank becomes vice-president, in charge 
of sales of all factory products; W. S. 
Hovey has been elected vice-president, 
in charge of general manufacturing at 
all factories, and W. E. Miller becomes 
treasurer in place of F. M. Boughey, now 
secretary and comptroller. 
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A Justifiable Procedure 


American naval vessels these—a part of the great Victory 
Fleet of Democracy—the ships that guarded our Crusaders 
over seas to the Great Adventure! 

From keel to wireless tip these valiant defenders of the right, 
carry the best there is in the way of equipment. With a world 
to choose from the navy selects its equipment not only with 
discrimination, but with unerring precision. For a product 


to become standard in the navy, therefore, is a proof of its 
worth. 
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Build Up the Merchant Marine Under 
Private Ownership 

XCEPT for occasional utterances from Administra- 
é tion circles, scarcely a voice has been raised in 
favor of Government ownership and control of the Amer- 
ican merchant marine. The shipbuilding and shipping 
interests are unanimously opposed to it. Their opinion 
is based upon years of experience with the intricate prob- 
lems involved in building and operating vessels for domes- 
tic and foreign commerce, and is further borne out by the 
experience of most foreign countries in maintaining mer- 
chant fleets in competition for the world’s trade. In view 
of this general attitude with regard to the most feasible 
method of building up and maintaining the American 
merchant marine, why should further consideration be 
given to the question of Government ownership? This 
matter should be definitely settled and plans immediately 
developed for building up the merchant marine under 
private ownership. 


Raise the Ban on Foreign Contracts 
RANCE is in the market for about 2,000,000 tons of 
merchant vessels. Great Britain, Italy, Norway and 
other maritime nations are ready to place contracts for 
cargo ships wherever the opportunity offers. American 
shipbuilders, meanwhile, are prevented by an order from 
the Shipping Board from accepting contracts for vessels 
from foreign owners. It is true that for the time being 
American yards are well supplied with work from the 
Government, but the future, especially for the newer 
yards, which have been constructed solely for carrying 
out Government contracts, is clouded with uncertainty. 
With the probability that Government orders will be cur- 
tailed to a certain extent, there is every reason for giving 
American yards the opportunity to secure foreign busi- 
ness and keep their plants occupied to maximum capacity 
for months to come. It is only by operating at full ca- 
pacity that these yards can keep up the high standard of 
efficiency necessary to reduce the cost of production. 


A Way to Meet Competition : 

ie a recent statement, Edwin C. Bennett, vice-president 

and general manager of the Newburgh Shipyards, 
says that in order to stay in business the American ship- 
builders will have to come down to a competitive basis 
with the yards of Great Britain, and this can only be 
accomplished by one of three ways: First, to reduce the 
rates of labor as compared with those of Great Britain; 
second, to increase the output and efficiency of every man 
in the shipyards; third, to receive a subsidy from the Gov- 
ernment. The most acceptable solution of this problem, 
he holds, is by the increase of output and efficiency of the 
men working in the yards. If the shipyard workers of 
America will turn out 331% percent more work per day 
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than the men in Brittsiyards, then the shipyards in 
America can hope to retain the present high standard of 
wages and yet compete successfully with the shipyards of 
Great Britain. 

This solution of the problem puts the matter entirely up 
to the shipyard executives, workmen leaders and foremen. 
It is sound advice and should be carefully heeded by the 
men in every American shipyard. During the last year 
the yards on the Great Lakes turned out more tonnage per 
man than any other district in the country. Their work 
has been developed along the line of increasing the effi- 
ciency of the individual workers, and the results have 
been substantial and gratifying. This lesson could be 
more generally applied with profit. 


Council of the Naval Architects’ Society 
[ee appreciation of the changed situation in the 
marine field is shown by the Society of Naval 
Architects and Marine Engineers in electing to its Council 
anyone who is not intimately associated with the building 
or operating of ships. In previous years, when shipbuild- 
ing was of less consequence, if it seemed desirable to 
elect certain members to the Council out of courtesy, little 
harm was done, but in these days, when the country is 
establishing a big merchant marine, the management of 
the Society should be in the hands of the most competent 
men available. The time has come when the Society 
should make its influence felt in laying out broad policies 
for the building up and maintenance of the merchant ma- 
rine created by the war, and if the Society is going to do 
the work that it will be called upon to do, and do it 
efficiently, a radical change in policy will be necessary. 


American Ships Built In 1918 


|B eee the calendar year 1918, American shipyards 

built 1,882 merchant vessel of 2,721,281 gross tons, 
as Officially numbered by the Bureau of Navigation, De- 
partment of Commerce, including a-small amount of ton- 
nage built for the French Government. As compared 
with an output of 1,699 merchant vessels of 1,034,296 
gross tons from American shipyards in 1917, a gain is 
shown of 1,686,985 gross tons, or nearly 165 percent for 
the year. 

The seagoing tonnage for 1918 totaled 821 vessels of 
2,597,026 gross tons. Of this, 460 vessels of 1,861,321 
gross tons were steel steamships, the remainder being of 
wood. The non-seagoing vessels totaled 1,061 of 121,255 
gross tons. 

When the armistice was signed on November 11, Amer- 
ican yards were approaching an average monthly output 
of 400,000 gross tons, including vessels which the fabricat- 
ing yards were just beginning to produce in quantity. The 
cessation of hostilities, however, led to an appreciable 
reduction of effort through reduced overtime, canceled 
contracts and like incidents. 
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Lloyd’s Report on World Shipbuilding 

ERCHANT vessels under construction throughout 

the world at the end of September aggregated 

6,371,388 gross tons. This includes 1,966 steam vessels of 

6,258,194 tons and 178 sailing vessels of 113,194 tons. The 

figures are furnished by Lloyd’s Register of Shipping for 
the quarter ended September 30. 

The returns, which take into account only merchant 
vessels in course of construction in the United Kingdom, 
the British Dominions and allied and neutral countries of 
Ioo tons and upwards, the construction of which has 
actually begun, show that there were 383 merchant vessels 
of 1,746,933 tons gross under construction in the United 
Kingdom at the close of the quarter ended September 30. 


Economical Ships Will Win 
URING the war all efforts in the shipyards were 
directed to speeding up production and getting out 
the greatest amount of tonnage in the shortest possible 
time. Questions of economy of operation of the vessels 
were very properly made secondary to rapid construction, 
adequate supply of materials and manufacturing capacity, 
reliability of operation, maximum speed and carrying 
capacity. To gain these ends something was necessarily 
sacrificed in the economy of operation and durability of 
the vessels. The result has been that a part, at least, of 
the emergency fleet created by the war consists of vessels 
which, in efficiency and economy of operation, do not 
compare favorably with the merchant vessels of other 
nations. 

These statements are not made with the object of criti- 
cising the work of the Emergency Fleet Corporation or 
of American shipbuilders, for criticism of what has been 
accomplished during such an emergency is, in our opinion, 
unjustifiable. The object of building the emergency fleet 
was to get our troops and their supplies to the front in the 
shortest possible time. The effort was honestly made, and 
if it failed in some particulars the results more than justi- 
fied the attempt. The moral effect of the effort to build a 
bridge of ships across the Atlantic had a far-reaching in- 
fluence upon our Allies, upon ourselves and upon Ger- 
many. The ends justified the means and the results speak 
for themselves. 

But with the return of peace entirely different condi- 
tions affect the building of ships. From now on ship- 
builders and shipowners will have to contend with world- 
wide competition in building and operating vessels. Legal 
restrictions and adverse legislation cannot be overcome by 
improved ship design; a revision of the navigation laws 
and a change in Government policy regarding shipping 
will be necessary for that. But when these obstacles are 
removed the fact remains that, other things being equal, 
the success of American ships in competition with foreign 
vessels will depend upon the ability to operate these ships 
as economically from an engineering standpoint as the 
ships under foreign flags. 

This puts the success of American shipping squarely up 
to the naval architects and marine engineers. Figured on 
a basis of fuel consumption, speed and deadweight carry- 
ing capacity, American vessels must hold their own 
against the best of the world’s shipping. The chairman of 
the Shipping Board realizes this, and in recent addresses 
has emphasized the need for giving greater consideration 
to the question of economy in operation of vessels rather 
than to speed of construction. Further than this, the 
Shipping Board has already appointed a committee of men 
identified with large and successful shipping enterprises 
to examine the building plans of the Emergency Fleet 


Corporation to consider what revisions of types of vessels 
are advisable and what modifications of plan or practice 
can be undertaken to give the Fleet Corporation’s output 
of ships as high an economic value in world trade as 
possible. 

As something like 20,000,000 tons of coal will be re- 
quired annually for operating the new emergency fleet, 
it is of vital importance that this item of operating cost be 
materially reduced. Again, the reports of machinery 
trouble on the emergency vessels which have been cur- 
rent in recent months show that there is an opportunity 
for both naval architects and marine engineers to attack 
the situation in earnest and assume the authority that is 
theirs by right to control specifications and construction 
details. From now on, economical operation of the ships 
should, and must, be required from those in authority. 
The excuse will no longer be valid that lack of time or 
material prevents attaining satisfactory operating econo- 
mies. 


Belfast’s Extraordinary Shipbuilding 
Records 
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HEN British shipowners were told that shipbuilders | 


in Belfast are building standardized ships in half 
the time required by shipbuilders in England or Scotland, 
the shipping fraternity rubbed its eyes in amazement. The 
Ulster capital, it seems, completes a standardized ship in 
twenty-four weeks from the time the keel is laid, whereas 
Stockton requires forty-one weeks, South Shields and 


Hull forty-four, Sunderland forty-seven and forty-eight, 


and Glasgow fifty-four and fifty-five. If the difference 
were a matter of only a week or two as compared with the 
time required in the Clyde yards, it might be accounted 
for in several ways, but when Belfast shipbuilders are 
turning out the work in half the time of their competitors, 
there must be some unusual reason to account for it. 

First of all, there is no conscription in Ireland. The 
Belfast yards have even more labor than before the war. 
On the other hand, on the Clyde, Tyne, Tees and other 
British rivers there has been a veritable famine of skilled 
labor. Some of the best men have been in the army, and 
extraordinary inducements have failed to lure them from 
the tenacious clutches of the War Office. 

A good many people have also jumped to the conclusion 
that either Belfast workmen must be extremely indus- 
trious or that the shipyard workers on the Clyde and 
Tyne are not doing their best. Of course the figures 
prove nothing of the kind. But it would be interesting to 
learn in connection with the work in the Belfast yards 
how much preliminary work is being done on the ground 
before the keel is laid. Firms with plenty of space and 
ample supplies of labor do more preparation on the ground 
than firms short of space and labor can do. 

Then, again, the question of cost arises. The four fea- 
tures determining the cost of a ship to the purchaser 
are: Material, labor, establishment charges and profits. 
One would expect that Belfast, with its accelerated output, 
would be building these ships more cheaply than any of 
its competitors. But this is not so, the reason alleged 
being that its labor is more costly per ship. As a matter 
of fact, the North East of England builds cargo vessels, 
standardized or otherwise, more cheaply than any other 
shipbuilding center. 

Taking all things into consideration, perhaps it is not so 
surprising that yards which can keep their organization 
intact, retain their own workers, pay good wages and pro- 
vide facilities for completing much of the work before 
the erection of the vessel is begin can make an unusual 
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showing in quick deliveries.. The Belfast yards, ap- 
parently, have been fortunate in many respects at a time 
when others have had extraordinary difficulties to over- 
come. 


The Wooden Emergency Fleet 
HARGES recently made in the Senate, to the effect 
that the wood ship programme of the Shipping 
Board has been a complete failure and that all money in- 
vested in these vessels will be a dead loss to the Govern- 
ment, have brought out a statement from James O. Hey- 
worth, manager of the Wood Ship Division of the Emer- 
gency Fleet Corporation, which summarizes the progress 
in the construction of the wood ships and gives some idea 
of the results obtained in their operation. Measured by 
performance, which includes vessels under way as well 
as vessels delivered, Mr. Heyworth asserts that the entire 
wood shipbuilding programme has shown an efficiency of 
72% percent. Up to December 1, 101 wooden ships had 
‘been completed, of which 94 are in active service. Facts 
are now available concerning the movement of 85 of 
these vessels. In all, they have made 305 voyages cover- 
ing a total of 490,422 statute miles. The record shows 
that 194 of these voyages were with cargo, representing 
a freight movement of approximately 485,000 tons, a total 
mileage of 391,092 statute miles. The vessels have been 
active in the Atlantic and Pacific coastwise trade, they 
have traveled to the Hawaiian and Philippine Islands, to 
South America and to Africa. This movement of cargo 
thas been accomplished with substantially no loss to the 
‘shippers. It has thus been demonstrated that the vessels 
‘of the wooden fleet have rendered valuable seryice in both 
coastwise and trans-oceanic runs. 

As to the many rumors of general failure of this type 

of ship and the specific charges made in the Senate, Mr. 
Heyworth declares that the Emergency Fleet Corporation 
has a wealth of evidence on hand concerning the staunch- 
ness and seaworthiness of these vessels—evidence that is 
sufficient in volume and character to emphatically disprove 
‘any rumors of general failure on the part of the wooden 
‘fleet. It is true that expectations as to deliveries were 
not met. Delays occurred from the start; first, in pre- 
paring the designs of the vessels; second, in securing 
materials; third, in equipping the yards, and fourth, in 
‘securing the machinery and fitting out the vessels. Other 
thandicaps included poor railroad service, bad housing 
‘conditions and inexperience among contractors. But in 
‘spite of these delays the output of wood ships proved 
‘sufficient in amount and early enough in time of delivery 
to be a factor in solving the transportation problems of 
the war. Taking all things into consideration, Mr. Hey- 
worth believes the construction of wooden ships was justi- 
fied both by the conditions existing when the wood ship 
‘programme was decided upon and also by the account 
which these vessels have given of themselves in actual 
"service. 

Of the troubles experienced with the ships in opera- 
tion, 90 percent were of a,minor character, according to 
Mr. Heyworth’s statement, and of these one-half were 
probably due to inexperienced crews or faulty handling. 
‘In refutation of the charge made in the Senate that “none 
of the wood vessels delivered has yet gone overseas be- 
cause none is fit to go,” the fact is cited that the wooden 
vessels of the Emergency Fleet carried substantially an 
entire sugar crop from the Hawaiian Islands in 1918 with- 
out any greater damage to this highly perishable cargo 
than is sustained in steel ships. Practically all of the 
canned goods originating in the Islands have been trans- 
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ported to the American Pacific and Atlantic coast ports 
with similar results. In order to eliminate so far as pos- 
sible the minor mishaps on the newly-built wooden vessels, 
24-hour deep-sea trials of all new wooden steamers were 
inaugurated by the Government officials in the Oregon 
district in the latter part of November. Before entering 
on their 24-hour sea trials the vessels are put through a 
dock trial and then taken out for a 6-hour run in sheltered 
waters, so that by the time they go to sea for the final 
test the necessary adjustments have been made and the 
vessels can be promptly released for commercial pur- 
poses. At the present time the Shipping Board is ready 
to charter its wooden steamers on time charter for service 
within approved limits. 


Help Place Army and Navy Officers and 
Men in Civilian Trades and Professions 


MERICA’S greatest assets, the brain power and en- 
ergy of her thoroughly trained young men, are the 
commodities in which the professional division of the 
United States Employment Service are now dealing. 
Officers and men of the Army and Navy released from ac- 
tive service are being registered with the division and 
placed in touch with those employers who can best make 
use of their services. 

This division deals only with those men who are well 
equipped by education and experience in their particular 
lines of work. The record of each man is carefully in- 
vestigated before registration is permitted. Many uni- 
versity graduates in mechanical, electrical and civil engi- 
neering, and in chemistry, and other technical men with 
several years of practical experience, have already been 
registered. These men who willingly severed their busi- 
ness relations more than a year ago to give their services 
to their country are returning to civil life to find changed 
conditions. 

Although the industry of the country has great need 
of their services, neither men nor employers are able, 
without assistance, to discover each other immediately. 
To avoid delay in the readjustment processes, not only the 
labor of the country but also the highly trained directors 
of industry must be mobilized. The aim is that each man 
shall fit into that part of our business organization in 
which he can do his best work. 

The task of dealing with thoroughly trained men who, 
in many instances, can command high-salaried positions 
requires the assistance of those technical organizations 
which have heretofore placed university graduates and 
experienced men with employers. The professional divi- 
sion, therefore, is seeking to co-operate with all such 
societies by referring properly qualified men to them or 
by obtaining from them data on positions available. 

The technical engineering field appears to present the 
largest problems of the professional division, since thus 
far nearly one-half of all the applicants have been quali- 
fied for work in various forms of the engineering pro- 
fession. Temporary lull in general construction work has 
in part closed one field which, it is believed, will be more 
available by the time the overseas forces begin demobiliza- 
tion on a large scale. 

At the professional division of the United States Em- 
ployment Service, with New York office at 16 East 42nd 
Street, registrations of experienced men are increasing. 
Employers seeking such men are asked to inform the pro- 
fessional division of the precise nature of the positions 
which they have available. Only those men who are well 
qualified to fill such positions are referred to the employer. 
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Standardization in Shipbuilding 


N the efforts of the British Government to cope with 
the urgent need for an increased output of shipping, 
the standardization of the auxiliary and propelling ma- 
chinery for merchant ships naturally followed upon the 
adoption of the policy of building standard hulls. It was 
considered that the best method of securing rapid output 
was to adopt the tried design of firms accustomed to pro- 
ducing the merchant ship class of machinery and to ap- 
point one firm to act in a leading capacity for each dit- 
ferent size of machinery. That is to say, all the designs 
for each class of engines, with the exception of the small 
pumps, etc., were prepared by one firm and issued com- 
plete to the various machinery contractors, together with 
a specification of all the raw material and finished items 
which were to be obtained from sub-contractors. 

The drawings and information issued by these leading 
firms were very complete, much more so than usual, so 
that even firms who were not familiar with such work 
would have no difficulty in knowing exactly what was 
required. In this way the labor in other drawing offices 
was reduced to a minimum. As all firms are working to 
one design, it has been arranged in many cases that firms 
do not make new patterns, but obtain the use of those 
already made by another firm, thus reducing labor and 
conserving the special timber required for pattern making. 
With standardization, materials, such as shafting, auxil- 
iary machinery, pumps, valves, fittings and piping, can all 
be manufactured in large quantities and thus the fullest 
advantage taken of duplication and of the available re- 
serve in plant and labor. Moreover, in the event of a 
firm falling behind with the construction of machinery 
for a particular hull, a replace set can easily be trans- 
ferred from another source. The delay in completion that 
must have been incurred had each builder been building 
to his own designs and sizes is therefore avoided. 

The first size of machinery adopted was capable of 
developing about 2,500 indicated horsepower under normal 
conditions, and about 3,000 horsepower for a short period 
in an emergency. The standard designs adopted were 
prepared and issued to the machinery contractors within 
a few weeks after the instructions were issued to the lead- 
ing firms, and the first vessel fitted with standard engines 
was ready for sea eight months after the order for 
her was placed. The programme has now been extended 
to include larger vessels with greater power, and also 
smaller vessels down to the coaster size. Even so, how- 
ever, the number of different types of engines constructed 
has been kept down to the minimum. They do not exceed 
half a dozen. 

Experience has now proved the very real advantages 
of standardized machinery. For instance, engines and 
boilers have frequently been transferred from one firm to 
another, in order to expedite delivery. Again, in many 
cases where engines and boilers have been damaged by 
enemy action in the war they have been replaced without 
loss of time by standard engines and boilers ready to hand, 
thus greatly expediting the completion of repairs, which 
would have taken longer if it had been necessary to await 
the construction of a new engine and boilers. In many 
cases, too, a part of an engine has been sent from one 
firm to another to expedite the completion of a particular 
set of machinery. 

Another very great advantage accrues from the stan- 
dardization of the smaller parts of machinery. As each 
of them is reproduced without the slightest variation, the 
sub-contractors can work continuously and produce them 
in large numbers. There is, therefore, no delay in de- 
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livery when they are needed, whereas with the old meth- 
ods, although such parts differed only in very small points, 
to suit the needs of individuals the difference was sufficient 
to prevent their use for the first firm requiring delivery. 
Perhaps one of the most important advantages of the 
standardization of merchant ship engines is that it has 
enabled the labor and equipment of a number of inland 
firms to be utilized in a manner which would not other= 
wise have been possible. 


LETTER TO THE EDITOR 
Analysis of Shipyards Organization 


In reply to Mr. Frederick Thorne Warner’s letter in 

the January issue on “Analysis of Shipyards Organiza- | 
tion,’ I will take up the points in his letter in the order in 
which they occur. 
- The pipefitters should be under the machinery superin- 
tendent, as pointed out by Mr. Warner, and in addition 
to this change I would put the riggers under the hull 
superintendent and not under the machinery superinten- 
dent as they appeared in my first article. 

The painters under the plant engineer were put there 
deliberately, and there is no reason why they should be 
confused with the ship painters. 

On the schedule of information called for by the Emer- 
gency Fleet Corporation from prospective contractors, 
plant facilities for producing work are put ahead of hous- 
ing problems for the men. Therefore it seems to me a 
debatable question whether “social entertainments” for 
workers should be called one of the more important func- 
tions in the “service or industrial relations” department, 
when this department is called by Mr. Warner “the most 
important department in modern shipyards.” 

The “superintendents’ department” was not omitted 
from my article, as Mr. Warner insinuated. This depart- 
ment was mentioned in my summary and conclusion on 
page 617 of the November, 1918, issue of this magazine. 

The duties of the chief engineer and the naval architect — 
have, to the best of my knowledge, never been success- 
fully combined. Each man should be a specialist in his. 
own branch, and naval architecture and marine engineer- 
ing are two very different branchés of engineering. 

I do not believe that the plant engineer should be put 
under the general superintendent of ship construction. 
At least it is not customary to do so in the old-established’ 
shipyards of the country where the present organization 
and work is based on twenty or more years of practical 
experience in the economic production of ships. 

Under the heading “General,” I have been criticised 
for having too many departments and too many divisions 
under departments. It is well known in logical reasoning 
and logical analysis that facts are most readily and most 
surely arrived at by division and subdivision until finally 
a point is reached where no further division is possible. 
If this method of analysis is followed out, as was done in 
my article, a great many of the mistakes that occur may’ 
be avoidedeand the shifting of responsibility for mistakes. 
by the guilty department to some other department may 
be quickly detected and dealt with. 

As there are several department heads who manage 
their own departments, as mentioned in my article, I fail 
to see where my reasoning was wrong in putting a general 
manager at the head of my organization. 

Mobile, Ala. G. F. S. Mann, B.S. 


Fig. |—A British Shipyard Viewed from One of the Cranes 


Some Things I Saw and Heard in England 
and France 


IBNE sly Ik, 


IFTEEN publishers and editors of leading American 

technical and trade journals received formal invita- 

tions from the British Ministry of Information to visit 

England and the battlefields of France as guests of the 

British government. The invitations were dated October 

16, and the writer had the honor of being selected to 
represent shipbuilding and shipowning interests. 

What made the invitations a very special honor is the 
fact that hardly more than fifty civilians in all the allied 
countries have seen, heard and experienced as much re- 
garding the great war as this wonderful opportunity 
enabled us to do during these many eventful weeks. 
Neither in the invitation, nor in any subsequent communi- 
cation, did we receive any definite explanation from the 
British government, or its representatives, as to why we 
were invited; nor any hint whatever as to what it desired 
us to state or publish about the trip on our return. We 
can only surmise that the hope and expectation was that 
we had but to observe at first hand the actual conditions to 
realize and to testify that continued and unbroken friendly 
relations between America anid England are necessary to 
guarantee a lasting peace. 


CorDIALITY OF THE BRITISH 


While in England we were entertained with the great- 
est of courtesy, and presented to many of the eminent men. 
In the twelve visits that the writer has paid to England, 
he has never found the Britishers more cordial! in their 
manner, nor more eager to have the relations between 
America and England as close as possible. At the many 
dinners, luncheons and receptions, English speakers ex- 
pressed the warmest admiration for America and its 
institutions and the keenest appreciation of this country 
having come into the war, and having done its part in 
helping to end it. 


* President and Treasurer, Aldrich Publishing Company, New York. 
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It was apparent to us that the English people are ex- 
ceedingly anxious about two things: Virst, the building 
of so many ships here leads the Britishers to feel that 
possibly America may be England’s rival as a shipbuild- 
ing and a ship-operatine nation; second, the loss of such 
a large proportion of their valuable men by the war, 
coupled with the enormous taxation, causes the fear that 
England may fall to the second position as an exporting 
nation. In talking with representatives of the govern- 
ment and of the great industries, and in visiting the ship- 
building center on the Clyde, I came to the conclusion 
that it is not improbable that America will become the 
great builder of merchant vessels for carrying the trade 
of the world from now on. This is possible because of our 
facilities for building ships, our freedom from enormously 
burdensome taxation, our cheaper materials, and our 
methods of “manufacturing” ships. But when it comes to 
great passenger vessels, there seems to be little doubt but 
that England will hold the lead in this direction. 

So far as the export trade is concerned, I doubt if 
England will slip back to any great extent in her com- 
mand of the foreign trade of the world, because she 
realizes the great importance of straining every effort to 
get her industries running at once in order to furnish em- 
ployment for the working people. These industries will 
feel for some time the loss of many expert men by the 
war, but we learned that women are doing excellent work 
in nearly all branches of engineering. Certainly there is 
plenty of room in the world for two great shipbuilding 
nations, as well as for two great nations each bidding for 
the foreign trade, and any competition there may be be- 
tween the two English-speaking nations will be a far 


_ fairer competition, and a competition more acceptable to 


the world that when Germany exercised her overbearing 
domination. 
When I published the first issue of MArine ENGINEER- 


INTERNATIONAL 


68 MARINE ENGINEERING 


y Fig. 2.—The Harbor of Saint Nazaire 


1nG in April, 1897, I firmly resolved never to allow any 
article to appear in its columns that did not appeal directly 
to the business interests of men connected with the de- 


signing, building and operating of vessels, but I feel that 


here is an occasion when I may venture to deviate slightly, 
and I use what I have written here as a peg upon which 
to hang a few statements as to what the members of our 
party saw and heard when visiting the battlefields of 
France. Many things have been published, some of which 
were based on correct information and others merely on 
hearsay, but I will simply mention some of the things we 
saw with our own eyes or heard from men whose veracity 
admits of no doubt. 

We visited a score or two of cities and towns that were 
completely ruined. These include Ypres, Bethune, La 
Bassee, Albert, Bapaume, Lens, Menin, as well as many 
smaller towns. Ina number of these places there was not 
a building, nor even a room, where a man could find 
shelter from the rain. No words can describe the horrible 
destruction of houses and other buildings which had been 
reduced to nothing more than a mass of rubbish. We 
passed a score or so of sites of towns where there was no 
indication that any town had once been there, excepting 
that there were big signs announcing that this was the 
site of such and such a place. Not only had all buildings 


Fig. 3.—Street Outside of the Cathedral, Arras 
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vanished, but all traces 
of roads and _ streets 
were obliterated. 

We passed tens of 
thousands of acres of 
land torn up by shell 
fire, the craters en- 
croaching one upon 
another, so that it is 


tempt to walk there for 
fear of falling into a 
crater. These craters 
are usually full of 
water and of varying 
depths, most of them 
being over the head of 
the tallest of men. 
Throughout this blasted 
land there are vast 
numbers of unexploded 
shells and the rotting 
bodies of thousands 
of dead soldiers. 

The general impression seems to be that for several 
generations this land cannot be utilized, unless for the 
purpose of planting a special kind of tree, which may help 
to restore it. ‘The neighborhood of Lens was one of the 
great coal mining centers of France with a very large 
population, yet not a building remains that is not beyond 
reconstruction. Here we saw the most pathetic sights of 
our trip, such as a young woman and her mother standing 
in front of a heap of rubbish where there had once been 
a home. They were holding hands and looking fixedly at 
this nothingness, with a pitiful expression of hopelessness, 
as the tears-rolled down their faces. The glimpses we had 
into the core of human anguish tore at our souls even 
more than did the desolate scenes of devastation. 


FRENCH CITIES IN RUINS 


In Arras the great cathedral was in ruins, as was also 
the greater part of the city, only a few houses in the out- 
skirts remaining intact. Around the cathedral and in two 
of the squares there were signs reading, “This space has 
been preserved by the French authorities as an historic 
feature and a permanent memorial.” 

On the roads we passed thousands of Hun prisoners, 
many of them quite young, and most of them with sullen, 
brutal faces. 


really dangerous to at- | 
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Fig. 5.—Ruined Ypres as it Appears Today. Interior of the Cathedral 


One of the many places that showed the cruel and 
beastly character of the Huns was Douai. This had been 
a prosperous little city of about 20,000 population. It was 
in the hands of the Huns up to a few weeks before the 
armistice. One evening at five o'clock notice was sent 
out that every man, woman and child must be out of the 
city before five o’clock the next morning. Then the Huns 
started in with their characteristic thoroughness and 
looted apparently every building in the city. I walked for 
miles in the business and residential streets and there was 
not a single building where the doors and windows were 
not smashed. Everywhere we could look in and see pic- 
tures slashed beyond repair, and beautiful carved furniture 
—sideboards, tables, chairs—hacked with hatchets or other 
sharp implements beyond all possibility of restoration. 
Portable valuables had been stolen, and everything that 
could not be carried off had been destroyed. 

We went through the house of a well-known represen- 
tative of the international Red Cross. He was a physician 
and had one of the finest art collections in Douai. The 
Huns stole most of his best works of art and destroyed the 
rest. Also this house, like the others, had been disgust- 
ingly befouled by the brutes. 


Conpitions AMONG THE SURVIVORS 


We had a conversation with a most saintly old priest 
who had remained in Douai all during the occupation. 
He told us of the shocking things that had happened in 
the cathedral and elsewhere in the city. He told us how 
the Huns had robbed his own private chapel of everything 
worth carrying away and demolished what was left. They 
even took his sacred vestments, flung them on the floor 
and befouled them. When the Allied commander dis- 
covered the condition of the city he forbade his soldiers 
to enter it and ordered hordes of Hun prisoners to clean 
up their own filth. 

We were told by a representative of the Red Cross that 
in a nearby town, just over the border in Belgium, the 
Huns collected six hundred women in the public square 
three days after the armistice and stripped them of every 
article of clothing—even their stockings. These garments 
they carried off for their women in Germany. Another 
Red Cross representative, who was a physician, told us 
that in a nearby Belgian town, before the armistice, the 
Huns had seized every woman above fifteen to be re- 
peatedly ravished by officers and men. The doctor said 


Fig. 6.—Interior of Arras Cathedral Taken from the 
Eastern Altar 


that to witness the suffering of these tortured victims was 
the most terrible experience in his life as a physician. 

I talked with many Americans, both officers and men, 
especially after we reached France. They said that over 
and over again Huns had forced refugees to pass through 
a barrage, and many of them were thus killed. I was 
told by several men of our army who had been in Bel- 
gium that they had never personally seen children who had 
had their hands cut off, but that they had seen many 
children with great scars across their cheeks, caused by 
blows from the swords of Hun officers. There are towns 
where there is scarcely a woman over fifteen who has not 
been. compelled to have a child by a Hun. The terrible 
treatment of women and children by the Huns is one of 
the most appalling things in the war; it is in line with 
their filthy habits and vicious natures. Yet in talking 
with two captains of the American Army who had been 
prisoners in Germany, I learned that the Germans resent 
being called Huns because “the Huns were savages.” 
Our visit to the Hindenburg line was interesting, as it 
showed us the trenches, as well as the dugouts in which 
the Huns lived. 


THE Harpor oF SAINT NAZAIRE 


As a change from battlefields, I spent a day at St. 
Nazaire and saw the wonderful work that American en- 
gineers have done in developing facilities on an immense 
scale for handling munitions and supplies of all kinds. 
What our army has done in France is a revelation, and 
it has been done by individual initiative and capacity, in 
spite of the great handicap put upon our officers and men 
due to incompetence and petty politics at home. Our en- 
gineers have done many things that were supposed to be 
impossible of accomplishment, and in a surprisingly short 
time. For instance, in St. Nazaire there were no places 
in which to store supplies. Our engineers, in an amaz- 
ingly short time, put up 176 warehouses, each 50 by 400 
feet, and four more 240 by 500 feet. Along the water- 
front we have the finest facilities I have ever seen for 
handling freight—great numbers of gantry, locomotive 
and various other kinds of cranes and hoists. I came 
home prouder than ever of the fact that I am an American. 

The battle at Chateau-Thierry, where the American 
marines and soldiers put up such a valiant fight, showed 
clearly that the end of the war was near. We have the 
testimony of many Huns that the collapse of the Hun 
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morale at that time was chiefly due to their terror at the 
accurate markmanship of the American soldiers. When 
row after row of Hun troops fell before the American 
well-aimed bullets, the vanquished invaders started on their 
run back to Berlin, and kept it up until the armistice was 
signed. Many Hun prisoners declare that they are coming 
to America as soon as possible after the war. Will Con- 
gress take notice of this situation? Our soldiers fear not. 

Our soldiers are announcing that when they get home 
they are going to let the American people know how petty 
politics and incompetence at home have caused the un- 
necessary loss of thousands of American soldiers. Almost 
every officer, as well as soldier, I talked with was ex- 
ceedingly bitter on this subject. 


EXCELLENT WorK OF AMERICAN SOLDIERS 


In spite of everything, our soldiers were wonderful! 
And one of the great outstanding incidents in the war is 
not only the fact that we managed to put two million men 
into France in such a short time, but that practically 
green American soldiers went fearlessly into battle and 
“licked” the Prussian guards, who considered themselves 
invincible. 

I cannot resist recording the wonderful things officers 
and soldiers said about the noble work of the Salvation 
Army men and women, who were everywhere on the 
battlefields attending to wounded and dying, as oblivious 
of shot and shell as they would have been of flies. All 
officers and men also spoke in the very highest terms of 
the Red Cross. 


BRITISH AND FRENCH SAVED THE WorLD 


The world can never give sufficient praise to the British 
nation for the magnificent manner in which it carried on 
the Great War for over four years. The Navy saved the 
Allies from defeat in the early days of the war, and later 
the Army backed the Navy with true traditional courage. 
Nor did France fall behind in her duty. These two na- 
tions saved the world and kept it worth living in. 

Just before leaving London to sail for home, the follow- 
ing letter was addressed to President Wilson, who was 
then in Paris: 


NATIONAL 


NGINEERING sa 


FEBRUARY, IQIO 


Watporr Horer, Lonpon, Dec. 19. 
DrEarR Mr. PRESIDENT: 


The undersigned American citizens address you to 
further the sacred cause of human justice and right. 

For days we have been passing over the battlefields and 
through the ruined cities and obliterated villages of Bel- 
gium and France. We are among the first American 
civilians to survey this area of desolation, and we have 
been profoundly moved. 

The devastation and ruin wrought are not the work of 
one man or a group of men. They are the result of a 
system the policies of which have been executed with 
thoroughness by a willing people. The evidences of or- 
ganized pillage and vandalism are on every hand. 

Every law presupposes a penalty for its violation. The 
laws of nations that civilization has so painfully built up 
through the centuries have been wantonly violated for 
four long years. To fail to enforce these laws now would 
be tacitly to concede the power of repeal by the criminals 
themselves. These laws must be re-established. To our 
minds, the enforcement of complete restitution and repara- 
tion by the people of Germany and the punishment of the 
leaders and their guilty agents for the crime committed in 
violation of existing laws against piracy, murder and pil- 
lage will do more than anything else could to ensure that 
future laws made by agreement of the nations will be ob- 
served. 

We are writing this to you knowing that the sentiments 
expressed would receive the support of all Americans 
could they see these things as we have seen them and hear 
the terrible evidence from the lips of the unhappy victims. 

Henry G. Lorn, Boston. 

RocEr W. Atten, New York. 
ArTHUR J. Batpwin, New York. 
H. M. Swetranp, New York. 
SaMUuEL O. Dunn, Chicago. 
Hersert L. Atpricu, New York. 
H. Core Estep, Cleveland. 
Harry E. Taytor, New York. 
Epwarp H. Darvitie, New York. 
Howarp C. PARMELEE, New York. 
FREDERIC F. CuTrLeEr, Boston. 


New Timekeeping System Smooths Out 
Difficulties in Pacific Coast Yard 


NEW time-keeping system, said to be the only one 
A in use that gives each worker a daily receipt for 
his labor, thus obviating disputes, has been successfully 
put in use at the yard of the Pacific Coast Shipbuilding 
Company, on Suisun Bay, 35 miles east of San Francisco. 
The system has reduced pay window disputes 99 per cent, 
it is declared. It was devised by three of the company’s 
force, L. H. Heacock, T. G. Flynn and L. H. Donnelly. 
When the plan was adopted the company’s payroll was 
approximately 2,500 men, and has since increased. 

The plan is described in the yard’s paper, Full Speed 
Ahead, as follows: 

“The new H-F-D system of time-keeping, originated by 
members of this company’s staff and in force in the last 
few weeks, has not only demonstrated its effectiveness 
in making for accuracy and reducing complaints and dis- 
putes to the minimum, but has proven popular with the 
workers, winning recognition for its fairness. 

“The plan was worked out, with much thought and the 
benefit of long experience, by L. H. Heacock, auditor; 
T. G. Flynn, counter foreman, and L. H. Donnelly, pay- 
master. 

“The use of the duplicate card system evolved by the 


originators on a plan followed in no other yard gives a 
documentary record of time, valuable to the man in the 
yard or shop and the office, and has reduced errors to 
one per cent of the old ratio. Arguments and bother are 
virtually done away with. 

“This plant is the only one in existence, it is believed, 
which has ever given the men a daily receipt for time 
worked, enabling the men easily to prove any shortage 
claim, by presenting the daily card, correctly made out. 

“The men are given the receipt cards on checking in. 
Instead of the old-fashioned time keepers, the validating 
is done by time checkers, who write on each man’s card 
the number of his job. Periods or hours actually worked 
are indicated by punching in columns provided on the 
card. The duplicate of each card, with identical mark- 
ings and punches, gives the office its record. 

“At the end of his shift, the employee turns in his 


‘half of the double card, keeping the other half for his 


own record. Those turned in are collected by the office 
and posted on a card giving the weekly record, which 
shows the man’s full working history for the week, with 
any deductions. 

“If there is a difference of opinion between the em- 
ployee and the pay window, it is only necessary to put 
the man’s card and the office card together: the punch 
holes will match and establish the correct record.” 


Plans For Hog Island Steel Cargo Ship 


Design and Construction of Single-Screw Vessel of 7,500 


Tons Deadweight Type—Cargo Space 380,000 Cubic Feet 


HE specifications call for a single-screw, steel cargo 

vessel of the two-deck Type, with bridge, forecastle 

and poop. The length over all is about 401 feet, and the 

length at the load waterline 390 feet. The molded beam is 

54 feet, the depth to the second deck 23 feet, and to the 

upper deck 32 feet. At full load displacement the draft is 
about 24 feet. 

The vessel is designed for a deadweight capacity of 7,500 
tons, the total displacement loaded being estimated at 
11,200 tons. According to estimates, the weight of the 
steel hull is 3,100 tons; of the machinery with water, 460 
tons; of the wood and equipment, 140 tons, and the total 
weight of the ship, light, 3,700 tons. There are 380,000 
cubic feet of cargo space, and the gross tonnage is esti- 
mated at 5,400. 


Propulsion is by single screw, driven by a geared tur- 
bine of 2,500 shaft-horsepower, supplied with steam at 200 
pounds per square inch pressure from three oil-fired water- 
tube boilers, with a total heating surface of 9,075 square 
feet, operated under natural draft. 

The main turbine is designed to operate at 3,600 revolu- 
tions per minute, driving the main propeller shaft through 
a double helical, double reduction gear at a speed of go 
revolutions per minute. With dry saturated steam at 180 
pounds gage pressure at the throttle, a 28-inch vacuum 
referred to a 30-inch barometer in the condenser, the 
steam consumption of the turbine, when developing its 
rated horsepower, is guaranteed not to exceed 12 pounds 
per shaft horsepower. The vessel has a fuel capacity of 
about 1,100 tons, and, with an estimated fuel consumption 
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Fig. 1.—Profile and Deck Plans of 7,500-Ton Cargo Ship Built at Hog Island 
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Fig. 2.—Details of Bulkhead and Tank Construction in 7,500-Ton Hog Island Ship 
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of 29% tons per twenty-four hours, will have a cruising 
radius of over 10,000 nautical miles. 
“At the Hog Island yard practically all of the fabrication 
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Fig. 3.—Mlidship Section 


of the hull is done in outside shops. 
operated merely as an assembling yard, with sufficient 
shops and equipment to rectify the fabricating work 
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The shipyard itself is 
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shipped into the yard which has been damaged, or for re- 
placing parts that are needed. About 80 percent of the 
hull riveting is done in the yard, and only 20 percent in the 
fabricating shops. 

The hull of the vessel is constructed on the transverse 
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framing system and is subdivided into nine watertight 
compartments by eight transverse watertight bulkheads, 
all of which extend to the upper deck. There are four 
cargo holds served by five hatches in the upper and second 
decks and one hatch in the bridge deck. 


Recent Developments in Shipyard Plants—I° 


Concrete Building Slips for 1,000-Foot Vessels of 110-Foot Beam— 
Cranes Adapted to Special Needs—Well-Planned Structural Shops 


BY NAVAL CONSTRUCTOR S. M. HENRY, U. S. N. 


| herons to the demand for naval and merchant ships, 

resulting from the needs of the present war, there 
had been for a number of years little development in the 
shipyard plants. It was hard to make both ends meet, and 
very little money was left for expansion, either in the 
amount of shipbuilding equipment or in its character. In 
the last three years these conditions have entirely changed, 
and sums of money beyond the dreams of a few years ago 
have been provided with the view of increasing the num- 
ber of ships that could be built, and of allowing the more 
rapid and less expensive construction of the larger vessels. 

Of that class of development, which consists in provid- 
ing for a greater number of vessels, we have seen the 
principal examples in the fabricating yards at Hog Island, 
Newark Bay and Bristol, though the increase in number 
of ways available has been by no means limited to these 
yards. Many ways have been added in other yards, and 
entirely new plants have been built up. 

The second general line of development has resulted in 
providing bigger and more modern building slips and 
larger and more effective shops, in order to permit the 
construction of the capital ships provided in the Navy’s 
three-year building programme, and to cut down the time 
of construction and save on the all-important item of 
labor. Development along these lines has not been re- 
quired for the merchant programme, and has, therefore, 
taken place only at the navy yards and at the plants of 
the older shipyards, which have in the past been the 
builders of the Navy’s armored vessels. ; 

From a purely engineering point of view, that form of 
development is likely to be the more interesting which 
provides for the building of the largest vessels, the han- 
dling of the greatest weights, and, therefore, the con- 
struction of the largest building ways and shops. Where 
the expansion of the shipbuilding facilities has been ob- 
tained by the creation of new yards of a few ways each, 
it would not be expected that any unusual plant develop- 
ments would result. In the case of the great fabricating 
yards, there are, of course, many new problems, due to 
the vast size of the undertakings; but on the whole it is 
more a question of multiplying the slips and other facilities 
such as exist in yards with few slips than the creation 
of new designs of shops or new arrangements of slips 
and plants. The great increase in the number of slips 
in the newer fabricating yards, which is required by the 
number of vessels to be built and the short periods of 
construction contemplated, involves a multiplication of the 
number of men formerly employed in shipyards, of the 
weight of material handled, of the provisions necessary 
for the receipt and unloading of cars, and of many of the 
other problems involved in the operation of the yards. 


* Paper read at twenty-sixth general meeting of the Society of Naval 
Architects and Marine Engineers, Philadelphia, Pa., November 15, 1918. 


So far the expansion of the shipyards of the country 
has been almost entirely in the direction of shipbuilding. 
After the vessels now being turned out in large numbers 
by the Emergency Fleet Corporation have been put in 
service there will be a gradual shifting of the burden from 
the building to the repairing yards. It is perhaps well to 
look somewhat into the basis by which the capacities of 
both building and repairing yards can be considered. 


BUILDING AND REPAIRING 


As regards building, the natural unit is the building slip. 
A yard with so many slips should be able to turn out a 
definite number of vessels per year, depending on the 
length of time during which a vessel must remain on the 
ways. All other calculations are based on the number of 
slips provided and the estimated length of time that the 
vessels are to remain on the slips; that is, the extent of 
the shops, of the storehouses, of the fitting-out berths re- 
quired, and the number of men that it is expected to em- 
ploy ; therefore, provisions for housing and transportation 
are all a function of the number of slips and the length of 
time on the slips. 

In passing from consideration of the building problem 
to the repair problem, this general method of viewing the 
question is lost, and some other basis of estimate must be 
adopted. The one which seems most nearly to meet the 
problem is the amount of berthing space; that is, the num- 
ber of vessels that can be drawn into a yard at one time 
on which repairs can be carried out. Assuming a definite 
amount of berthing space, the maximum number of ships 
that can be under repair at a time is determined, and the 
extent of shops and the number of men for which provi- 
sion must be made follows more or less automatically. 


BuiILpING S.Lips 


With a basis for arriving at the facilities required per 
building slip, and similarly per hundred feet or per thou- 
sand feet of berthing space, means are available for ar- 
riving at a reasonable judgment as to the total require- 
ments for yards engaged on both new construction and 
repair work. Some of the more important elements of 
the shipyards, especially those involving greatly increased 
size or capacity, as compared to the earlier installations, 
will be briefly touched on. 

The building slip itself, apart from weight handling 
facilities, has undergone comparatively little change. 
Concrete has been extensively used, but the majority of 
the new slips are of wood pile construction, and there is 
nothing unusual in their size except in the comparatively 
limited number of slips being provided for capital ship 
construction. These, in general, make provision for ships 
of a maximum length of 1,000 feet and beam of IIo feet, 
being the limiting size of vessels that can pass through the 
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Panama Canal locks. So far as the beam is concerned, 
this does not represent a very radical increase over the 
largest battleships previously built, but makes provision 
for a very great increase in the length as compared to 
vessels which have been so far constructed in this country, 
and involves the consideration of launching weights and 
facilities suitable for vessels of these great lengths. In 
the Navy Department designs the capital slips have all 
been provided with an average inclination of slips of one- 
half inch per foot, provision being made for launching on 
a camber, the actual declivity of the building slips being 
seven-sixteenths inch per foot for the upper half and nine- 
sixteenths inch per foot for the lower half of the slip. 

_ The design of these slips contemplates the use of con- 
crete throughout, though in a number of cases, due to lack 
of time or money, it has been necessary to substitute wood 
pile construction. With concrete slips of this great length, 
and the height that necessarily must be reached at the 
upper end of the slip, provision can be made for utilizing 
a very considerable area underneath the slip for stowage 
purposes and for carrying on such classes of work as can 
most advantageously be done in the immediate vicinity of 
the vessel under construction. 


Dry Dock with Repucep Drarr 


An interesting type of building slip, which perhaps is 
the first of its kind, at least on such a large scale, has 
been provided at one of our navy yards, where a shallow 
drydock has been constructed with a depth over the 
blocks at mean high water of 20 feet. The dock has es- 
sentially the same dimensions as the other capital slips, 
providing for a vessel slightly under 1,000 feet long and 
of a beam of 110 feet, and in the details of construction 
resembling other large drydocks, except that the draft is 
very much reduced. The caisson will be of the usual 
type; provision will be made for pumping out the dock, 
but at a very much slower rate than would be needed if 
it were to be normally used as a dry dock. With this 
arrangement the weight handling facilities could be of 
any type that might be selected for the normal type of 
slip. In this particular case the cranes are to be of the 
traveling, rotating, hammerhead type, with a capacity of 
15 tons at 85 feet radius, electrically driven. The advan- 
tages which we look forward to in this construction are, 
first, of course, the elimination of the risk and expense of 
launching, and, second, the facilitating of the erection, due 
to building on an even keel, and the elimination of the 
difficulties incident to delivering men and materials at the 
height of a vessel when built on an inclination. In addi- 
tion to being on an even keel, the vessel will be very much 
lower, approximately 50 feet, and the height of the weight- 
handling cranes can be correspondingly reduced. If the 
conditions at the yard at the time make it desirable, the 
vessel can be carried to any degree of completion prior to 
launching, with the only limitation that the draft cannot 
exceed the depth of water over the blocks. The other 
side of the picture is the increased cost, which in this 
particular case, owing to the subsoil conditions, not re- 
quiring piling, is not expected to be materially greater 
than in the case of the usual form of slip. For naval pur- 
poses, a building slip of this type has a further value, in 
that considerable periods of time may elapse during which 
building work is not carried out, and the slip will then be 
available for use as a drydock or a wet slip for small 
vessels. 

There is perhaps more room for individual preference in 
the selection of the type of cranes to be used for handling 
material at the building slips than in any other feature 
of shipbuilding yards. This freedom of choice has been 
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fully exercised in the extension of the older yards and the 
construction of the newer ones. With the exception of a 
limited number of special installations, such as the cable- 
ways used in some of the western yards, the available 
types fall into three general classes: 


CRANE SERVICE FOR BUILDING SLiIPs 


I. Traveling, traversing cranes. Those which have 
both a longitudinal travel and a cross travel. 

2. Traveling, rotating cranes. Those which have a 
longitudinal travel and a rotating motion. 

3. Fixed, rotating cranes. Those which have no longi- 
tudinal travel, and deliver their material at the desired 
point by rotating, and either by trolleying or luffing. 

In the first class is included the cantilever type, which 
was in favor in the early days of large shipbuilding, but 
which has now generally been abandoned, at least as far 
as new installations are concerned; and the bridge type, 
which probably gives the most effective service, though 
generally at the highest cost. Cantilever cranes are not 
a desirable type on account of the great inertia of the 
moving part, and on account of the limited number of 
hooks that can be made available, the combination tending 
to limit the speed of erection. Bridge cranes permit the 
handling of the heaviest weights and provide an installa- 
tion that most nearly approximates shop conditions, so 
far as concerns ability to deliver material at all points. 
The principal argument against this type is its initial cost. 
It has been generally adopted for the larger and more 
expensive slips, and some one of the rotating types has 
found most favor for the slips intended for smaller ves- 
sels, or where it is not feasible to finance the higher 
original cost. 

SPECIAL Types OF CRANES 


The traveling, rotating types include the hammerhead 

and luffing types of cranes operating on wide-gage tracks 
on the ground, and also electric and steam locomotive 
cranes operating on runways of the general type used 
with cantilever cranes. The cost of these types are apt 
to be less than bridge cranes and also less than the fixed, 
rotating cranes, if a limited service only is to be provided. 
With an equivalent service as compared with the fixed, 
rotating cranes, the cost should not be radically different. 
Some very rapid construction in the last few years has 
been done, utilizing electric locomotive cranes on elevated 
runways, and where the weights to be handled are not 
high or the length of the ships under.construction great, 
this gives an effective service. The cranes that travel on 
the ground are more expensive than is at first apparent, 
on account of the cost of the track installation. Their 
longitudinal travel is relatively slow, owing to the inertia 
of the moving parts. In general, this class of crane ap- 
pears to the best advantage in building vessels of moderate 
size, where the individual weights to be handled are not 
large. : 
The fixed and rotating cranes involve a great variety of 
types, which include the hammerhead type, the luffing 
boom type, both rotating on relatively high towers, the 
staid type supported on the ground, and derricks placed on 
towers such as are in general use in building construction. 
In general, the most suitable field for this class of crane is 
the slip for smaller ships, involving the handling of small 
weights, as the handling of relatively heavy weights means 
the providing of a large capacity for most or all of the 
cranes. The chief objection to them lies in their rela- 
tively small capacity and short reach, necessity for large 
numbers of operators, and the difficulty in delivering and 
storing material within reach of the crane to be used in 
placing it on board the vessel. 
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There have been some recent installations in the navy 
yards of the revolving, hammerhead type of cranes, which 

tor small vessels have proved to be very satisfactory. 
These have a capacity of 5 tons at 95-foot radius and 10 
tons at 50-foot radius, ihe height of hook being about 
95 feet above the ground. The new capital Sling being 
built in the navy yards are all of the bridge crane type 
with characteristics adopted after many tentative designs 
which considered capacities from 10 tons to 150 tons. 
The arrangement as finally adopted provides for two 40- 
ton cranes, each spanning the entire structure, and per- 
mitting a lift of 80 tons, with a double row of cranes above 
the main cranes, all of them plumbing the center line and 
having capacities of I0 tons each. 

In these slips prevision has been made for the con- 
struction of a maximum vessel of 110-foot beam, or for 
two merchant vessels abreast or three destroyers abreast. 
The clear width between the columns of the crane run- 
ways is 130 feet, and the columns slope outward so that 
the hooks of the cranes will plumb the centers of cars on 
the standard gage tracks running the length of the slip 
under the towers on each side. This requires a crane 
span of 151 feet 9% inches. The height of the hooks of 
the main cranes above the yard level approximates 125 
feet. The center to center width of these slips is 164 feet, 
and, as they provide for the construction of ships with 110- 
foot beam, the ratio of slip to vessel is 1.49. This is a 
dimension that has a direct bearing on the selection of the 
type of crane to be used. The ratio of the distance be- 
tween centers of slip to the beam of vessel becomes in 
large yards a feature of considerable importance as regu- 
lating the total amount of waterfront required for a given 
number of ways, and to a certain extent the area of land 
to be included in the plant. As many factors of cost of 
plant bear a direct relation to the area, any unnecessary 
extension involves an undesirable increase in cost. 


STRUCTURAL SHOP 


The activities of the yard most directly connected with 
the building of ships are housed in the structural or ship- 
fitters’ shop. There has been, in the development of the 
larger private vards and of the principal navy yards, a 
tendency to adopt common characteristics, with the result 
that some of the largest private and government plants 
have adopted almost identical characteristics, though ar- 
rived at independently. In several instances the navy 
yards are erecting a structural group which includes not 
only the shipfitters’ shop, but also the forge shop and 
boiler shop, and may later include the sheet metal and pipe 
shops. The shipfitters’ shop in each of these cases con- 
sists of two bays, one for plate work and one for angle 
work, each 100 feet wide and 700 feet long, a mold loft 
being provided over the angle bay of the full size of that 
shop. The under side of the floor of the mold loft and of 
the roof trusses of the plate shop is at a height of 45 feet 
above the shop level, and the height of mold loft from floor 
to roof trusses is 9 feet. 

The plate and angle shops are provided with three tiers 
of cranes, the upper tier spanning the full width of each 
bay, having 15 tons capacity and providing for a total lift 
of 30 tons; the second tier consisting of traveling jib 
cranes of 3 and 5 tons capacity at reaches of 30 and 20 
feet with a hook “height of 25 feet. The lower tier con- 
sists of special cranes intended to carry yoke riveters and 
smaller portable tools. For these last cranes, electric 
motors for travel are provided with a swinging boom and 
a chain hoist to facilitate the handling of such tools. The 
lower tier of cranes will extend for about a third of the 
length of the shop at the outgoing end, as they are in- 
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tended primarily for work in connection with assembling 
and riveting. 

Structural material is to be stowed on the principle fol- 
lowed by many of the bridge builders, a series of bridge 
cranes operating on runways extending across the incom- 
ing end of the shop. This stowage space will provide an 
area of approximately 160,000 square feet, consisting of 


four bays served by bridge cranes with 80-foot spans, and> 


the area will eventually be roofed over. It is proposed to 
deliver material into the stowage space by standard gage 
tracks, and to deliver into the bays of the shop by narrow 
gage tracks. It is not expected that 160,000 square feet 
will. give the full stowage area required for building and 
repair work for the largest yards, and further provision 
will be made for a reserve stowage in a less central 
location. 

Continuous flow of work is to be obtained by the raw 
material entering at the end of the shop adjacent to the 
stowage yard, going first to the laying-off space, then to 
the fabricating area and thence to the assembly space and 
out at the opposite end of the shop, delivery from the shop 
to the building slips being by means of standard gage 
tracks. With this arrangement, a piece of material may 
be delivered from any point in the shop to any ship under 
construction with a maximum of three moves—the first 
from its position in the shop to a car by means of a bridge 
crane, the second by the transfer of the car under the slip, 
and, third, from the car to the location desired on the 
ship by a bridge crane. There is no combination of shop 
bays and building slips, where there is more than one of 
each, that can accomplish this transfer with less than 
three moves. 

The size of plates used in ship construction has grown 
steadily, and an effort has been made in laying out these 
shops to adopt as the maximum size that we are likely to 
come to—a plate 36 feet long by 8 feet wide—and to pro- 
vide machine tools and arrangements so that any increase 
in size up to this point may be taken care of without the 
discarding of the present outfit or its rearrangement. In 
comparatively recent years we have gone successively 
through the stages of equipping for 24-foot, 28-foot, 30- 
foot and 36-foot plates. The cost of equipment, especially 
rolls, increases rapidly at the very long lengths, and ma- 
chine tool manufacturers are not generally equipped to 


provide machines of greater capacities, so it is likely that — 


an increase beyond this size will not come for some time. 
(To be continued.) 


All Merchant Vessels Again Manned by 
Merchant Sailors 


In consequence of the elimination of the submarine 
danger, with the attendant discontinuance of the convoy 
and other naval regulations which governed the move- 
ments of cargo vessels during the war emergency, it has 
been decided to man all outcoming vessels, except for the 
present those steamers engaged in the transport of troops, 
with merchant sailors. In making this decision the Ship- 
ping Board has been guided by the necessity of restoring 
the usual commercial conditions governing the operation 
of merchant vessels as rapidly as possible, in order to 
enable the ordinary competitive conditions to be met. 

During the war it was for military reasons considered 
proper that many of the vessels should be under naval 
regulations, as they were instruments of our military 
operations in Europe. Many merchant vessels manned by 
the usual merchant crews also operated through the sub- 
marine- and mine-infested waters. 


Marine Diesel Oil Engine Problems—I 


Positive Reversing Mechanism on Two- and Four-Cycle Engines— 
Special Starting Methods—Auxiliary Compressor Unit for Maneuvering 


BY JOHN Ww. 


HE method of reversing is one of the first questions 

to be considered in the design of a marine engine. 

The original European companies adopted certain forms 
which they patented, and hence any new firm had to ob- 
tain a license for the use of one of the accepted types or 
devise an entirely new scheme. In most cases a license 
was obtained for the design of the engine as a whole, 
which, of course, included such details as the reversing 
gears. For instance, in this country The New London 
Ship and Engine Company obtained a license from the 
M. A. N. Company of Germany, and all of the engines 
built by the American company follow the German de- 
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Fig. 1.—Slip Coupling for Automatic Shift or Camshaft 


signs in certain particulars. This is particularly true of 
the method of reversing used on the two-cycle engines. 

The method of reversing used on the two-cycle engines 
is based on the fact that in these engines the spray and 
scavenger valves can be set right for running in the re- 
verse direction by shifting the cams through a common 
angle. One camshaft running along the tops of the work- 
ing cylinders operates all the valves; there is one cam for 
each spray and scavenger valve, and the camshaft is 
shifted for reversing through an angle of 30 degrees. 
The camshaft is shifted automatically by a slip coupling, 
Fig. 1, having a 30-degree angle between the jaws, so that 
when the engine starts in the reverse direction the crank- 
shaft revolves 30 degrees before the camshaft starts; that 
is, when the timing becomes right for the new direction of 
rotation. The air starting valves are operated by two 
separate cams, one for ahead and one for astern, and the 
direction of rotation of the engine is determined by bring- 
ing into action the proper cam, which in turn times the 
starting valve. 


Meruop or Rreverstinc Two-CycLte ENGINES 


This automatic reversing mechanism fails to work 
satisfactorily when the engine is operated at low speed, 
because then the engine does not turn exactly uniformly ; 
and since the slip clutch is of the friction type with jaws 
to limit the extreme travel to 30 degrees and the cam- 
shaft and its parts have inertia of their own, this slip 
clutch fails to hold the camshaft in exact relation to the 
crankshaft. This upsets the timing of the valves, which 
in the case of the spray valve is important. 

In the 1,000-horsepower engine installed in the single- 
screw submarine tender Fulton, the shifting of the cam- 
shaft was made definite and positive by substituting, in 
place of the slip clutch, a sliding sleeve operated by a 


* Paper presented before The American Society of Mechanical Engi- 
neers, New York, December, 1918. 


ANDERSON 


pneumatic cylinder under the control of the handling gear 
shown in Fig. 2. The vertical shaft, which drives the 
camshaft from the crankshaft, is cut and the sliding sleeve 
connects the two parts; it slides on one of them on straight 
keys parallel to the longitudinal axis of the shaft, and on 
the other on spiral grooves, so that when the sleeve is 
moved along the axis of the vertical shaft the camshaft 
is twisted relatively to the crankshaft through the same 
angle of shifting used in the original design, namely, 30 
degrees. 

To make the action still more positive, there is an auto- 
matic locking device on the pneumatic cylinder. It con- 
sists of a bar with two holes, connected to the lever operat- 
ing the sleeve; corresponding to these holes there are two 
locking pins, one for each end of the pneumatic cylinder. 
The parts are so arranged that when the sleeve is in either 
extreme position, one of the locking pins fits into the 
proper hole in the locking bar and the parts are held se- 
curely in place. 

When it is desired to reverse the engine, air 
mitted by the handling 
holding the bar. 


is ad- 
gear to a piston on the locking pin 
This air pressure pulls the locking pin 


out, and when the pin is clear of the bar a port is un- 
covered leading to the pneumatic cylinder. 


The air pres- 
sure, acting on the piston in the cylinder, moves it to the 
other extreme position, setting the camshaft right for run- 
ning in the opposite direction, and just as it reaches the 
extreme position it uncovers a port in the cylinder, admit- 
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Fig. 2—Details of Reversing Mechanism of Submarine Tender Fulton 


ting the air to the air starting valves on the working cyl- 
inders. Of course it is understood that when this gear 
reaches its new extreme position, the locking pin at that 
end of the cylinder registers with the hole in the bar and 
again locks the mechanism. ‘The action is very simple and 
thoroughly foolproof and positive. This engine has been 
in service for some time now, and the reversing gear has 
amply lived up to expectations. 


REVERSING MECHANISM ON Four-CycLE ENGINES 


A similar method of reversing has been developed by the 
American company for use on four-cycle engines (Fig. 3), 
but unfortunately in this case it is necessary to have a 
separate camshaft for each kind of valve because of the 
different angles through which it is necessary to shift the 
cams in order to bring the timing right for the new direc- 
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tion of running. The engines are fitted with three cam- 
shafts, one for the spray valves, one for the inlet valves, 
and one for the exhaust valves. The air starting valves 
are operated by a single cam, which is shifted by a sepa- 
rate mechanism to bring its timing right. The operation 
is pneumatic and the valves are controlled by plungers ar- 
ranged radially around the single cam, in accordance with 
the proper sequence of cranks. All of the camshafts are 
shifted by means of a single pneumatic cylinder operating 
sliding sleeves similar to the one just described, except 
for the addition of a set of jaws on the camshaft, 
which register with jaws in the sliding sleeve in its ex- 
treme positions and take the driving effort. The work 
of the spiral grooves is thus confined exclusively to shift- 
ing the camshaft. As in the two-cycle engines, only a 
single cam is provided for each valve. This method of 
reversing has been applied to several engines and acts as 
satisfactorily in the case of the four-cycle engines as for 
the two-cycle. 

The method of starting a Diesel engine which is almost 
universally used is by means of compressed air, and in 


Exhaust Cam Shaft 


I 


Spray Cam Shaft 
\ 


Pneumatic Reversing 
Cylinder 


To Air Starting 
——~ Control Valves 


Ahend~ 


Astern 


Fig. 3.—Four-Cycle Engine Reversing Mechanism 


most cases the air enters the working cylinders. The ob- 
jection often raised against this practice is that rapid tem- 
perature changes are produced in the cylinders by the 
chilling effect of the expanding starting air alternating 
with the heat due to compression and then, after a few 
strokes, the heat due to combustion. However, this 
method gives satisfactory service and no ill effects are 
known to result in the cylinder from its use. 


STARTING 


In starting, the air is ordinarily turned on for only a 
few seconds, and in a few seconds more the engine can 
be brought right up to full power if desired. In fact, with 
a perfectly cold engine, the operation will be a great deal 
smoother under a moderate load immediately after start- 
ing than it will be at a very light load. This applies par- 
ticularly at low speeds. For stationary engines which 
operate at full speed only, this condition is not encountered 
because the engine is brought up to full speed immediately 
after starting and the flywheel has inertia enough to keep 
the engine running smoothly, even though ignitions are 
somewhat irregular. 

In a marine engine the case is entirely different. Here 
it may be desired to start an engine slow ahead or astern, 
which, with a small, light, high-speed engine, is difficult, 
unless a clutch between the engine and propeller permits 
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the engine to be started up independently, warmed up, and 
then the clutch thrown in. The trouble in starting up 
when the engine is connected directly to the propeller is 
that in order to get the first ignition the fuel is turned 
well on, and when the first ignition does come there is 
enough energy in the combustion to overcome the inertia 
of the parts and drive the engine up to a much higher 


speed than is desired. With large, heavy engines this. 


tendency is not nearly so marked, and it is possible to get 
a slow, smooth start. Here the energy of the first com- 
bustion is not nearly as great in proportion to the mass of 
the moving parts. 


A SmootH Start oN A CoLp ENGINE 

‘There are several ways to assist in getting a smooth 
start on a cold engine, and it is important to follow one of 
them in the case of large engines. One method is to heat 
the jacket water by turning steam in from an auxiliary 
boiler. In this way the cylinder walls can be warmed up 
to something approaching the working temperatures, and 
a smooth start is easily made. Another method, particu- 
larly useful in installations where very heavy fuels are 
used, is to start with a lighter fuel. By a lighter fuel is 
meant one that ignites readily and is more easily broken 
up so as to expose more surface to the heated air in the 
cylinder in the compression space, and thus give a quicker 
ignition. The solution of the problem of getting a good, 
smooth start consists essentially in having the temperature 
in the cylinders approximately the same as under working 
conditions and then injecting the fuel positively and regu- 
larly. Any method which does this will solve the problem. 


STARTING VALVES ON HALF OF THE WorKING CYLINDERS 


Generally speaking, stationary engines and marine en- 
gines with clutches between the engine and propeller are 
fitted with starting valves on only half of the working 
cylinders. This means that while the engine is being 
turned over by starting air on part of the cylinders, the 
others are being warmed up by the compression, and even 
under very adverse conditions they soon reach such a tem- 
perature that ignition is obtained. In the case of reversing 
engines the handling gear is sometimes modified to cause 
the starting air to be turned on and off the cylinders in 
groups. For instance, it may be necessary at times when 
reversing to turn the starting air on to all of the cylinders 
to get the engine moving in the reverse direction, and once 
this is accomplished the air can be cut off from the various 
groups in succession and the fuel turned on. The opera- 
tion is performed automatically, so that it requires no at- 
tention on the part of the engineer, and the starting be- 
comes very simple and positive. This system is also eco- 
nomical in the use of starting air. 


MANEUVERING 


The question of maneuvering is principally one of ob- 
taining sufficient starting-air capacity, either by carrying 
a large number of flasks or—a much better way in the case 
of a large ship—by having an auxiliary compressor unit of 
good capacity. While the ship is maneuvering, the com- 
pressor unit is kept running all the time and pumps into 
the starting flasks. With such a provision an engine can 
be reversed repeatedly with only a very small starting- 
flask capacity. 

In the case of small powers, it is much more convenient 
to use a clutch between the engine and propeller and em- 
ploy a non-reversing engine which is kept running all the 
time. The question of size of power with which this 
method can be used to advantage depends on the size and 
weight of clutch that can be obtained. The reverse 
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clutches built on the Atlantic Coast in the United States 
are, generally speaking, rather small and light, and this is 
undoubtedly due to the fact that the demand is for en- 
gines of the pleasure boat type, which are of relatively 
high speed and of low or moderate power. 

The conditions are different on the Pacific Coast, where 
the demand is for heavy-work boat engines with large, 
heavy clutches. These clutches are built up to almost any 
size that would be used in anything short of a sea-going 
ship. A clutch fitted to a four-cylinder, four-cycle engine 
developing 240 horsepower at 240 revolutions per minute 
has been in use on a tow boat for about three years now, 
under very severe conditions, and the tug has done some 
extremely good work. Perhaps the best idea can be ob- 
tained as to the duty on these clutches when it is stated 
that the tug is used for handling large log rafts, a work 
which requires continual maneuvering for hours at a time. 

When a clutch is used, it is only necessary to carry 
starting-flask “capacity enorgh to start the engine origi- 
nally. Once it is started there is no further drain on the 
starting flask, no matter how much maneuvering is done, 
and for the smaller commercial installations, where initial 
cost and simplicity are prime factors, this is a very im- 
portant simplification. 


OPERATION AT SLOW SPEED 


The charge is often made against the Diesel engine that 
it is impossible to slow it down materially. This is true 
to a certain extent of the ordinary type of construction. 
but with the proper modifications any Diesel engine can be 
made to slow down and operate as readily at the lower 
speeds as at the higher. The solution of the problem con- 
sists in having a regular enough turning moment to keep 
the engine running fairly smoothly, and in obtaining defi- 
nite and regular ignitions in the cylinders. The case is 
much simpler for a large, heavy engine which has a big 
mass in the moving parts, and where there are a larger 
number of cylinders, say at least six for a two-cycle en- 
gine and eight for a four-cycle engine, than it is for a 


small, light engine. 


In the propulsion of a ship the power drops off very 
rapidly as the revolutions are reduced, and therefore at 
very low speeds the power is so small that when divided 
up among all of the cylinders in the engine there is not 
enough fuel injected into each cylinder to give regular 
ignitions. This can be remedied in a large measure by cut- 
ting out half of the cylinders. The load per cylinder will 
then be more than doubled and the engine will run with 
very light loads at low revolutions. 


ContTRoL oF Lirr AND TIMING OF SPRAY VALVE 


Another method consists in the control of the spray- 
valve lift and timing by the operator. The control me- 
chanism is so arranged that the timing and lift are 
changed at the same time. In some cases the valve is 
made to open at the same time under all settings and to 
close earlier, while in others it delays the time of opening 
by the same amount the time of closing is shortened. Both 
systems appear to work satisfactorily. When it is desired 
to slow the engine down the fuel supply is reduced, the 
spray-valve lift reduced and the timing changed and the 
spray-air pressure reduced somewhat. The combined ef- 
fect of all these is to give regular ignitions in the cylinders, 
hence a smooth turning moment and good control over the 
engine. This method is much preferable to cutting out 
some of the cylinders at reduced power, since it provides 
more impulses smaller in size and at closer intervals, which 
are all very vital points when running at very low speeds. 
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The importance of being able to reduce the spray-valve 
lift and change the timing when it is desired to run at 
low speeds over considerable periods of time will be seen 
at once from the following consideration: The capacity 
of the air compressor is determined from the requirements 
for full-speed running (which is the usual condition), and 
the amount of spray air delivered to the engine depends 
upon the capacity of the compressor. The amount of 
spray air used by the engine depends upon the product of 
the area through the spray valves by the time of opening. 
If the lift is not changed the area through the valve is 
constant at all speeds. If the timing is not changed the 
total time of opening per unit of time is the same for all 
speeds. 


DEMONSTRATION BY NUMERICAL EXAMPLE 


This last statement may sound strange at first, but is 
best proven by a numerical example. Suppose a spray 
valve is open 1/10 of a revolution on a two-cycle engine 
and the engine makes 5 revolutions per second, then the 
valve is open 1/50 of a second each time, and since it 
opens 5 times a second it will be open 1/10 of a second 
per second. Now let the engine slow down to 2 revolu- 
tions per second, then the spray valve will be open 2 
1/20 second, or 1/10 second per second, the same as be- 
fore. That is, while the consumption of spray air is sub- 
stantially the same at all speeds, yet the quantity supplied 
by the compressor is approximately proportional to the 
speed. Consequently the lowest speed at which the engine 
will run depends very materially upon the ability of the 
compressor to keep the spray pressure up. Of course a 
lower spray pressure is required for low than for high 
speeds, and in addition the compressor has some reserve 
capacity at full speed which is available to help out at the 
lower speeds, but these are effective only to a certain de- 
gree. Moreover, at low speeds, when only small amounts 
of fuel are injected into the cylinders, the admission of 
large quantities of spray air seriously interferes with ig- 
nition. 


GEAR FOR CONTROLLING TIMING AND Lirr 


The advisability of fitting some sort of gear for con- 
trolling the timing and lift of the spray valve depends 
upon the type of engine and the place where it is going to 
be installed. Without such gear, an engine can be slowed 
down to about half speed without difficulty, hence for in- 
stallations of small power in ships having a maximum 
speed of ro knots or thereabouts it is unnecessary, because 
half speed means little more than steerageway. On the 
other hand, in the case of ships having a higher maximum 
speed, such as 15 or 20 knots, it is very desirable to be 
able to slow the engines down to quarter speed or less and 
then the installation of such gear becomes almost a neces- 
sity. Under some circumstances, of course, it might be 
considered better to sacrifice maneuvering ability for the 
sake of simplification, but on engines of the size used on 
sea-going ships the slight added complication due to this 
gear seems every bit worth while. 


LUBRICATION 


, 

The question of lubrication is one that is dependent upon 
the type of engine. The gravity system is used success- 
fully on large open-frame, slow-speed engines, while on 
the small sizes, particularly where the crankcase is en- 
closed, a mechanical oiler is often used with leads to 
separate bearings or else a system of forced lubrication. 


(To be continued.) 


Revival of Mississippi River Traffic—I 


BY M. VON PAGENHARDT* 


Adequate use of the Mississippi River system for freight traffic has been made a 
fact by ratification of two Government appropriations aggregating nine and one-half 
mullion dollars. These appropriations, which will provide two fleets of barges and tow- 
boats to be operated as separate units on the upper and lower Mississippi River, will 
furnish one and one-half billion ton-mile capacity for upstream towing. The Govern- 
ment 1s now operating a temporary fleet, which furnishes two hundred and fifty ton- 
miles. In this paper a naval architect who has had a competent hand in the design of 


the equipment discusses the general aspects of this important undertaking. 


In the 


March issue, he will continue the subject by giving a detailed description of the floating 
equipment, which will consist of four 2,000-horsepower towboats, and twenty-four 
3,000-ton all-steel, double-bottom hopper barges for the upper Mississippi fleet, and six 
tunnel towboats of 1,800 horsepower each, and forty 1,750-ton cargo-box barges for 


the lower route. Contracts for these boats have already been let and work begun upon 
them on the fabrication plan. In the April issue, the author will discuss the important 


factors involved in the most modern terminal installation, as these are exemplified in the 
work which has already been completed at St. Louis.——EpitTor. 


ITH the passing of the war crisis, which has 
brought great planning minds together and de- 
veloped a spirit of far-sighted co-operation among all the 
vast material-producing and material-carrying agencies of 
this country, permanent benefits are found in the wake. 
Most constructive and far-reaching are the plans on foot 
to develop and increase the possibilities of the inland 
waterways of the Mississippi Valley which thread the 
states of the central basin and work into the design of the 
ever-increasing network of railroads. 

On July 12, 1918, the United States Railroad Adminis- 
tration under Wm. G. McAdoo, director general, took 
over the Mississippi River from St. Louis to the Gulf and 
appropriated eight million dollars (£1,600,000) for the 
construction of steel towboats and steel barges. A year 
ago the Emergency Fleet Corporation appropriated 
$3,160,000 (£632,000) for a fleet of barges and towboats 
to move iron ore and coal on a large scale on the upper 
Mississippi River as a carrier of commerce is undertaken 
Louis has already completed the first section of what will 
be a half million dollar (£100,000) river and rail terminal 
of the most efficient type. At last the utilization of the 
Mississippi River as a carrier of commerce is undertaken 
in an adequate, well-planned and well-supported manner. 

We see before us two distinct and separate lines of de- 
velopment: 


(a) The transportation of general freight on a trunk 
water line from St. Louis to seaboard in connection with 
the railroad systems and steamship lines. 

(b) The  transporta- 
tion of commodity freight 
in bulk, such as iron ore 
monn Sie, Ieeyetl tio ° Se 
Louis, coal or even fuel 
oil from St. Louis to St. 
Paul, bauxite ores from 
the Arkansas district to 
the reduction plants at 
East St. Louis; © silica 
sands from the La Salle 
district to the St. Louis 
foundries. 

The “packet,’ making 
its individual weekly 
or semi-weekly trip, and 


road connections. 


minute’s delay. 


to keep it. 


* Naval architect, St. 


Louis, 
To. 


The river cities and towns should immediately 
provide suitable wharves equipped with the most 
modern machinery for loading and unloading car- 
goes, together with adequate switch and other rail- 


Elevators and warehouses should 
also be provided and ought to be begun without a 
Coincident with the work outlined, 
the business interests should organize and arrange 
to furnish cargoes to the capacities of the boats. 
This is the only way to get a fleet in the first in- 
stance, the only way to increase it, and the only way 
The child is born. 
want of a little attention during its infancy. 
James A. Reep, U. S. Senator, Missouri. 


the “bric-a-brac’” passenger .boat, even though they 
may now appear under the disguise of a  self- 
propelled barge or “tunnel” boat, both belong to the times 
of Mark Twain. Since adequate revenue can only be 
derived from the basis of tonnage handled or, better, 
from the ton-mileage, a successful transportation scheme 
must be based upon quantity production of ton-mileage— 
either by carrying a large tonnage at slow speed or a 
smaller tonnage at greater speed. The possible ton-mile 
capacity of a towboat, however, is increased with a de- 
crease of speed, consequently slower speeds with larger 
tonnage capacities are more economical than higher 
speeds with less tonnage. 


TRANSPORTATION 


The two distinct types of barge fleets planned by the 
Government for upper and lower Mississippi River traffic 
express more or less clearly this idea. The lower fleet, 
which was designed for the transportation of general rail- 
road freight involving quick delivery and frequent sail- 
ings, consists of forty 1,750-ton cargo-box barges and six 
tunnel towboats of 1,800 horsepower each. A towing unit 
will consist of three barges and a towboat, or about 7,500 
tons total displacement, capable of an average speed of 7 
miles per hour. 

The upper river fleet, on the other hand, designed for 
the transportation of commodity freight, consists of nine- 
teen large steel barges of 2,500-ton capacity and four 
stern-wheel towboats of 1,600 to 2,000 horsepower each. 
Units, formed of three 
barges and a towboat, have 
about 10,000 tons displace- 
ment, capable of an aver- 
age speed of 5% miles per 
hour. Either towing unit 
has the same ton-mile pro- 
duction of not less than 
50,000 ton-miles per hour. 
Assuming an efficiency of 
operation of 50 percent. 
and a season of 240 days, 
the ton-mile production of 
either unit per season is 
150 million ton-miles, 
which would provide a 
capacity of 100,000 tons 
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Fig. 1.—The First Barge Unit Leaving St. Louis for New Orleans 


carried a distance of 750 miles each way. With a minimum 
value of only 1 mill per ton-mile, either towing unit would, 
therefore, show a yearly earning capacity of $150,000 
(£30,000). 

Practical considerations have influenced the selection of 
floating equipment to as great an extent as any under- 
lying rules of economy. As is often the case with railroad 
transportation, given certain service conditions, it will 
probably seem preferable in some cases to use smaller 
barge units at greater speed with more frequent sailings 
than larger units with less frequent trips. 

The Government service established on the Mississippi 
by order of the Railroad Administration is founded on the 
knowledge that regularity and dependability of service 
are the most satisfactory basis for permanent growth of 
trade traffic. A. W. Mackie, manager of the Mississippi 
River section and for five years active manager of the 
Missouri River merchandise barge line, carried the idea 
into effect by offering weekly sailings both from St. Louis 
and New Orleans. Twenty-nine all-steel merchandise 
barges and five towboats were placed at his disposal to 
establish the service. 

“There are three things which will make the Govern- 
ment river service a success,’ Mr. Mackie has said. 
“First, the higher freight rate assures us of a greater 
income, even maintaining our differential of 20 percent. 
For instance, the rate on wheat, which forms the greatest 
bulk of our downstream freight, is raised from 1.57 mills 
per ton-mile last year to 2.26 mills per ton-mile this year; 


the rate on sugar, which forms a large part of our up- 
stream tonnage, is raised from 2.36 mills per ton-mile 
last year to 5.85 mills per ton-mile this year. Present 
freight capacity with our temporary equipment may be 
only 250 million ton-miles per year, but with the prospec- 
tive ton-mile revenue of, say, 2.5 mills, you can judge for 
yourself whether or not we will be self-sustaining. 
Second, the fact that we have contracted for six powerful 
towboats and forty barges of steel construction and mod- 
ern design assures the stability of the service and justifies 
the shipper in rearranging his traffic to include this line. 
Third, the establishment of through freight rates in con- 
nection with railroads and steamship lines assures a de- 
pendable tonnage and enables us to serve a very large 
territory.” 
GENERAL FREIGHT 


‘The success of such a genera! freight line depends on 
the proper co-operation of many factors, in themselves 
indifferent or even opposed to the rivers service,—the gen- 
eral public, the shippers, the railroads, the steamship lines. 
To make a success of the new project under such condi- 
tions requires a complete knowledge, by those in control 
of policies of development, of operating conditions, and 
sufficient Government authority to secure co-operation of 
all factors involved. Further, there is the need of proper 
terminals with efficient handling machinery, without which 
a general freight service could not be made a success. 
The results to be obtained from the successful establish- 
ment of a trunk water line will, however, more than jus- 
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tify efforts and financial expeditures, and the forms of 
development will point out clearer and clearer the under- 
lying rules, 7.e.: 


1. Towing units of maximum ton-mileage capacity 
should be utilized, even with a sacrifice of speed. 

2. The river fleet should be designed for towing up- 
stream instead of down, as at present. 

3. A gradual gravitation toward heavy bulk freight 
should be fostered for export and import, in conjunction 
with the higher revenue domestic package freight. 

4. Establishment of freight terminals should be made 
with Government aid, so that the conditions governing 
one city or terminal could not jeopardize the profits of the 
other cities interested. : 


ComMMopity FREIGHT 


The uilization of the Mississippi River for commodity 
freight is a priori successful, if undertaken on a sufh- 
ciently large scale. Well-planned routing and manipula- 
tion of freight to provide return tonnage are also involved 
in economic operation. Thus the transportation of iron 
ore from St. Paul to St. Louis—from the iron ore mines 
of Minnesota to the furnaces and the wealth of smelting 
coal of St. Louis, a distance of 675 miles on the Mississippi 
River—with a guaranteed return tonnage of coal, justifies 
expenditure in river equipment in line with the tonnage 
requirements. 

The credit for laying this plan before the Government 
authorities must be given to E. F. Goltra, who, backed by 
detailed reports of the chief of engineers covering the 
technical execution of the transportation problem, suc- 
ceeded in obtaining the Shipping Board’s appropriation 
of $3,360,000 (£632,000) for the construction of the re- 
quired fleet. Designs were made under the direction of 
the chief. of engineers by Wm. S. Mitchell, engineer in 
charge of the St. Louis district and a member of the Goy- 
ernment Experimental Towboat Board, and were drawn 
by J. W. Gerell, naval architect of the Mississippi River 
commission. 

The result is a fleet of nineteen 2,500-ton barges and 
four stern-wheel towboats of 1,600 to 2,000 horsepower, 
which, based on the experience of the engineer office, em- 
bodies the necessary features of commodity freight trans- 
portation in the boldest form. With the assured “bal- 
anced” tonnage, “maximum” loads and terminal facilities 
at each end of the line, the barges were made 300 feet 
long, 48 feet wide and 10 feet deep. Thus the towing unit 
is reduced from the customary five- to eight-barge tow 
to a three-barge tow—the ideal form. The towboat is 
designed to push or pull the barges. Four units are 
planned to operate simultaneously for a period of 240 days. 
The greatest available draft may be reckoned as 8 feet 
during the high-water period. The minimum draft for the 
barges might be estimated as 4 feet; for the towboat even 
3 feet probably would be sufficient. The four units are 
expected to transport 200,000 to 270,000 tons of ore down- 
stream, and the same amount of coal up-stream per season. 

Thus, by the expenditure of about four million dollars 
(£800,000), a commodity fleet is procured to move half a 
million tons of ore and coal per season a distance of 675 
miles. To move this tonnage by rail between St. Louis and 
St. Paul, 1,200 cars and 16 locomotives, or an expenditure 
of about ten million dollars (£2,000,000) would be re- 
quired, and this expenditure does not include expenditure 
in right-of-way, tracks and yards. In other words, this 
floating equipment will release 1,200 cars and 16 locomo- 
tives for higher class railroad commodities, while the 
lower class freight is carried by water. 


As a transportation problem of national importance, 
this new programme has vital significance. Commodity 
freight, coal and iron ore, being a heavy burden on the 
railroad system, is ideal tonnage for water carriers. 
Again, while a railroad track is strictly limited in the 
amount of traffic it can handle, the carrying capacity of 
the Mississippi River is unlimited as to the amount of ton- 
nage that can be towed in either direction. The waterway 
represents the nation’s natural transportation safety fac- 
tor; its tonnage capacity can be expanded at will by the 
addition of floating equipment. It represents the nation’s 
peaceful preparedness for any heavy demand on traffic, 
inasmuch as any amount of commodity freight can be 
diverted to the waterways. 

The inherent difficulties of general freight transporta- 
tion—solicitation of freight, through tariffs, terminal ex- 
pense—are not present when only commodity freight is 
handled, and the assured, balanced, maximum load possible 
on the upper Mississippi permits a reduction of the ton- 
mile cost, only paralleled by the greatest inland waterway 
—the Great Lakes. 

The complete possibilities of the Mississippi River 
transportation system for general freight will only be 
realized when terminals at all points are efficiently 
equipped and when the managing organization, after ex- 
tensive solicitation of freight, is able to utilize the full 
capacity of the equipment. Regulations controlling free 
tariffs and other strictly legislative features will, of 
course, further the development. 


(To be continued.) 


Preservative Coatings for Iron and Steel 


OR preserving iron and steel, it is the primary coat 
which is of the utmost importance, the succeeding 
coats being less so, while the final coat may consist of any 
good oil paint tinted as may be desired. When the three 
coats are to be applied, it is recommended that the second 
coat should consist of equal parts of the priming coat and 
of the finishing coat, the difference in color between it and 
the priming coat then being sufficient to show when every 
part of the surface has been covered. Red lead has been 
used for a number of years as the pigment for the priming 
coat. It belongs to the class of pigments known as in- 
hibitors. Attention, however, is drawn to a series of tests 
on steel plates conducted by the American Society for 
Testing Materials, the results of which are quoted here: 


AVERAGE RATING OF PAINT TESTS 


No. Pigment IQIO IQIT I912 1013 1014 
Om Oxangesmineraliemer ti taO.O 8.3 6.9 4.0 3.0 
To) URGE Ieachoconsbooascsoe » GY 8.3 8.1 6.3 4.0 
16 Natural graphite....... 9.1 6.8 6.6 6.2 4.0 
17 Artificial graphite...... 7.1 5.9 510 2.0 0.0 
34 American vermilion.... 9.1 10.0 10.0 Os) 7s 
36 Medium chrome : 
\ZallonHeetano sioadibls 7.0 Tey Tha 5.2 3:5 
2ONPAInGuchromate srr: 0.4. 0.5 0.5 8.0 4.0 
Av (Chrome ote --ce ess) OS 9.8 9.8 7.6 5.0 
(CHieROTTAKE cosocooc0,  Oh§ 0.7 9.7 8.3 4.0 


The figures represent the condition of the coated plates 
after exposure as compared with the original condition, 
which is rated at 10. It will be observed from these tests 
that the pigments showing the greatest inhibiting powers 
are the chromates, and especially the basic chromate of 
lead known as American vermilion. The high cost of this 
pigment has so far militated against its more general use, 
but it has better covering properties than red lead and, 
moreover, it has only about half the weight of the latter 
pigment, so that it yields a larger volume of paint. It is also 
much less prone to settle out in the can than is red lead. 
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NOTES ON 
LAUNCHING’ 


Use of Crushing Strips 
in Fore Poppets as an 
Effective Method of 
Distributing Pivot 
Pressure— Calculations 
to Determine Number, 
Size and Spacing 


' BY WILLIAM GATEWOOD+ 


Fig. 1.—Showing Fore Poppet of Vessel with Crushing Strips in Place 


N connection with the launching of large and heavy 

: I vessels, for which launching calculations are made, 
two conditions of the operation usually receive especial 
attention : 


The pivoting pressure, or reaction on the ways when 
the stern begins to lift. . 

The minimum moment against tipping. 

The calculations as usually made are well known to 
naval architects, and may be found described in the trans- 
action of this and kindred societies, and in text-books on 
naval architecture. The calculations assume that the level 
of the surface of the water is not disturbed by the en- 
trance of the vessel, that the vessel itself remains rigid, 
and that the alinement of the groundways is not disturbed 
by the passage of the vessel. The pressures and moments 
obtained by the calculations must necessarily be approxi- 
mations only, since the assumed conditions cannot exist 
in the actual launching. It is probable, however, that the 
results are relatively comparable, and that the calcula- 
tions can be relied on with confidence in making the es- 
sential preparations for the launching, 


PIVOTING PRESSURE 

Suitable provision for taking the pivoting pressure on 
the fore poppets was early recognized as essential, be- 
cause the concentration of pressure received visual con- 
firmation at almost every launching. It was recognized, 
also, that some means of distributing this pressure is 
necessary, as theoretically the pressure is concentrated on 
the extreme forward end of the sliding way. In the early 
days, the fore poppets were built of timbers on end; but 
it was soon noticed that this was not a good practice, as 
the compression of end grain wood is quite small com- 
pared with the compression when the grain is flat. By 
building up the fore poppets with the wood laid flat, an 
appreciable amount of compression occurs at the forward 
end when the vessel pivots, and the under surface of the 


* Paper read before twenty-sixth general meeting of the Society of 
Naval Architects and Marine Engineers, Philadelphia, Pa., November 
15, 1918. 

+ Naval architect, Newport News Shipbuilding and Dry Dock Com- 
pany, Newport News, Va. 


sliding way is enabled to remain in contact with the upper 
surface of the groundway over an appreciable length, 
thus distributing the pressure between the two pairs of 
surfaces. 

As the launching weight of vessels increased and the 
pivoting pressures changed from a few hundred tons to 
more than two thousand tons, some more definite means 
of distributing this pressure became necessary. The in- 
troduction in the fore poppets of a considerable depth of 
soft wood with grain flat seems to have served the pur- 
pose in some cases, notably in the launching of the Lusi- 
tama and Mauretania. A special rotating device or 
rocker formed as a segment of a trunnion has been used 
successfully, as described in volume 22 of the Transactions 
of this Society. Curving or cambering the forward end 
of the fore poppet cribbing to introduce a clearance for 
the adjustment of the bearing surfaces has been used, as 
noted in the discussion on the paper above referred to. 
Strips of soft wood especially proportioned to crush under 
pressure were used in the fore poppets of certain vessels 
launched on the Pacific Coast, as described in volume 12 
of the Transactions of this Society. 

The use of crushing strips in the fore poppets seems the 
most simple and the most effective method of distributing 
the pivoting pressure, and the calculations to determine 
the number, size and spacing of the crushing strips are 
not very elaborate. It is desirable, of course, to select for 
the crushing strips material which is uniform in quality; 
and white pine, flat grain yellow pine, or Port Orford 
cedar would seem suitable, as fairly uniform material can 
be obtained and the compression curves show the proper 
characteristics. In Fig. 2 are shown average compression 
curves for flat grain yellow pine and Port Orford cedar. 
These curves indicate that crushing begins at about 650 
pounds per square inch for yellow pine and at about 750 
pounds for Port Orford cedar, for which pressures the 
compression is less than 4 percent, and that for a com- 
pression or crushing of 30 percent the pressures are about 
950 pounds per square inch and 1,200 pounds per square 
inch respectively. These curves are based on samples of 
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Fig. 2—Average Compression of Crushing Strips 


width equal to or greater than their height, and the varia- 
tion of pressure from the mean at 30 percent compression 
was less than Io percent for a large number of samples, 
when care was taken to eliminate resiny and unseasoned 
yellow pine. Slightly different values were obtained when 
the width was less than the height. 

In order to determine the most suitable arrangement of 
crushing strips, it is necessary to calculate the reactions 
and the change in grade of the keel or sliding ways for 
several positions after pivoting. In Fig. 6 the reactions 
for a certain vessel are plotted in tons, and the angle be- 
tween the sliding way and the groundway in inches per 
foot of length on base of distance slid and of length of 
overlap of ways. The curve of minimum mean pressure 
per foot run is obtained by dividing the reaction by the 
length of overlap of the ways, and it is evident that such 
pressures can only be obtained if the whole of the overlap 
of the ways is in bearing. They are based on a static 
launch, and are modified materially when the overlap is 
approaching zero by the launching velocity of the vessel 
as compared with the pitching period of the vessel. 

The height and general construction of the fore poppet 
will determine what depth of crushing strips can be fitted, 
and the maximum crushing in inches which can be counted 
on will regulate the portion of the overlap of the ways 
which will be in contact. If we call the reaction R, and 
the angle between the ways expressed in inches per foot 
of length as a, and the maximum crushing at the forward 
end of the fore poppet as C, then the length of overlap in 
bearing will be C ~ a, and the mean pressure per foot run 

I o @ 
on this bearing will be 
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Fig. 3.—Pressures in Fore Poppet 
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sure is plotted in Fig. 6 for two values of C — 3.6 inches 
and 4.5 inches, corresponding to 30 percent compression 
on 12 inches and 15 inches depth of crushing strips respec- 
tively. A convenient method of determining the distribu- 
tion of the crushing strips would be to take the maximum 
pressure as thus determined and lay it off at the after end 
of the overlap in bearing corresponding to the position of 
the vessel where this maximum occurs (17.3 feet aft of 
forward end of fore poppet for C = 4.5 inches from data 
on Fig. 6), and consider it as the pressure at which crush- 
ing should just start. At the forward end of the fore pop- 
pets lay off a pressure at which crushing should just start 
if, when the crushing corresponds to the value of C, the 
pressure is the same as the pressure laid off at the after 
end of the length in contact. This will be about 70 percent 
of the mean pressure if flat grain yellow pine is used and 
30 percent compression is allowed in determining the 
value of C. When these two spots are joined by a straight 
line, we have the distribution of pressure at which crush- 
ing should just start to give a uniform pressure over the 
length of bearing when account is taken of the crushing. 


DETERMINATION OF PRESSURE ON CRUSHING STRIPS AFT 

It will be found that the pressures at which crushing 
should start for points aft of this region may be laid off 
to advantage the same as the highest point just determined. 
and for a distance aft such that the area of the pressure 
diagram is equal to the pivoting pressure. The diagram 
will show the distribution of pressures at pivoting, as a 
greater pressure at any point would crush the strips, and 
this cannot occur before there has been a change of angle 
due to pivoting. 


The curve of maximum pressure per foot run can be, 


obtained by laying out the distribution of pressure for 
intermediate positions of the vessel up to the jump off the 
ways, although, as previously mentioned, the excessive 
pressures on the tip of the fore poppets would be ex- 
perienced under static conditions only. Such a curve is 
indicated in Fig. 3. This curve shows a certain amount of 
crushing at points where later there is no crushing or less 
crushing, and the elasticity of the wood will probably 
enable the crushing strips to partially accommodate them- 
selves to this condition, provided the percentage of crush- 
ing is not too great. 


Use oF CRUSHING STRIPS SATISFACTORY 


The pressures obtained by this method would probably 
be reduced somewhat by the bodily lowering of the vessel 
due to the crushing, unless the pivoting point assumed in 
the calculations corresponds to the point of no crushing. 
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Fig. 4.—Distribution of Reaction by Use of Crushing Strips to 
Overcome Deflection of Vessel 
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Fig. 5.—Pressures in Cradle 


Fig. I is from a photograph of the fore poppets of a 
vessel with crushing strips arranged somewhat as de- 
seribed in the preceding example. The crushing strips 
seemed to serve their purpose admirably, distributing the 
reaction over the strap supports and distributing the pres- 
sures over the standing ways so that no trouble at all was 
experienced from the high pivoting pressures. The same 
arrangement was repeated for a sister vessel with similar 
success, the material of the crushing strips being white 
pine, which has about the same crushing curve as yellow 
pine. It will be noticed that the crushing strips are in 
four layers, which gives stability to the structure; and 
there is a further crushing of the division boards where 
the crushing strips bear, which adds to the adaptability of 
the design to distribute the pressures. 

Further refinements may be made in the calculations, if 
desired, to obtain full advantage of this method of dis- 
tributing the pressures. On the other hand, the crushing 
strips are able to stand almost any amount of overloading 
without disintegrating, and their use cannot fail to help 
distribute the pressures, even if fitted without reference 
to any calculations at all. 


Way Enp Pressure 


The minimum moment against tipping is primarily the 
measure of safety against the lifting of the fore poppets 
from the ways and the bodily tipping of the vessel back- 
wards as the center of gravity of the vessel passes the 
end of the groundways. Many of the smaller vessels have 
“tipped” in launching because it was considered too ex- 
pensive to extend the ways a suitable distance under water. 
Usually, no damage has resulted from this practice, as the 
pressures have been comparatively small, and the ways 
were so supported as to “give” appreciably during the 
tipping. 

On larger vessels, however, even with a considerable 
moment against tipping, damage to the floors under, the 
flat of the bottom has resulted, caused by the concentra- 
tion of pressure over the outboard end of the groundways 


as the part of the vessel which was damaged passed over 
that spot. This concentration of pressure is not indicated 
directly by the calculations as usually made. Special cal- 
culations are often made, however, in an endeavor to de- 
termine these pressures. In these calculations, it is as- 
sumed that the vessel and ways do not change shape and 
that the distribution of reaction on the ways can be repre- 
sented by the ordinates of a trapezoid, having a length 
equal to the overlap of the ways, an area equal to the 
total reaction corresponding to the particular overlap 
selected, and with the center of gravity of the trapezoid 
at the center of gravity of the reaction. If the center of 
gravity is nearer the end of the groundways than one- 
third of the overlap, the trapezoid becomes a triangle 
whose base is three times the distance of the center of 
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Fig. 6.—Reaction, Trim, and Pressures After Pivoting 


Reaction — Tons 


sdiyjg Bulysnig, jo yuomasueliyy SuIMoyS Mog ey) 12 pue sdiysprutyy ‘uta ay ye skejy Suryouney jo suoys9gG—/ “S1.] 


NYALS SHL LY SAVM ONIHONOVI 30 NOILOSS 


FEBRUARY? IQIQ 


"TO 07 "1'O ST paoeds satay 
24 zat 


SOI 9ZT Lor 831 631 


oT 1 a 


ediayg Surysnd,) — ABA, SUIPUS 


| rr SSeS — SS 
Se a ee a De == — == SS SS = 
SS SH 1 [Eas esas ater = ee H Ssdtagg Surysnio | 


mal 


| 
= 5] 


/ 


SS 


BS 


sjyoddog 199JV | 


| 


MO SHL LV SAVM ONIHONNVI SO NOILOSS 


‘TO 93 °T'O SST 
paouds sdiiqg “TOD 03 "TO SST 03. 6 Woaz osvotou! A[MAOzIaN sdia4g k 
Cc u \ 


"TD OF "T'0,,6°6 peoeds sdiaqg 


INTERNATIONAL 


eee 


MARINE ENGINEERING 


i "EO 03 °T'O $°ar poouds sdiyg 
&I iat ST 9T UT 8I 0G 1G & &% Gig, NZ 9% 
2 be | 
} | | : : SPAN Surpuvjs! 
Vv I -ediajg sulysndy) ae ee 
SS SSS Se 


SuLppowg U 1 


sgoddog ALOT 


SdIHSGIWV SAVM ONIHONAVI SO NOILOAS 


"TO 0} °T'D SE 03,81 wos osteroap Ajmsojiun sdiayg 


ey 99 19 89 69 OL TL ral eh fl Cp 


H \ [AQAA durpuryg) 


= eee a eee Sis =o S52 
== == =| 
sdmgg surysnay — | | 
i i fe ———Ti= 1m} I I BE IL ue 334 we 
SS <0 I Tir T mt 


oe 


86 


INTERNATIONAL 


FEBRUARY, IQIQ 


gravity from the end of the groundways, and there is 
assumed to be no pressure at all at the forward end of the 
fore poppets. This method of determining the pressures 
under the bottom of a vessel was used in preparing for 
the launch of the Lusitania, was described in volume 12 
and was illustrated in volume 22 of the Transactions of 
this Society. 


Meruop oF DETERMINING PRESSURES BASED ON 
THEORETICAL ASSUMPTION 


The method of determining pressures under the bottom, 

above described, is based on an assumption which can 
hardly be realized in practice. The condition which con- 
trols would seem to be that the vessel does not remain 
straight, but yields to the bending forces which come into 
play during the launching. The natural impression which 
one gets of a large vessel afloat is that there is no longi- 
tudinal bending. Both theory and actual measurements, 
however, show that vessels are flexible beams, and records 
of measurements are given in our Transactions. In the 
process of launching, the bending moments are quite pro- 
nounced and can be approximated with some degree of 
certainty, although considerably more data must be ac- 
cumulated before they can be calculated with accuracy. 
Measurements taken during launching show the effect of 
these bending moments on the upper deck, as the stringers 
show considerable stretching during the passage of the 
vessel down the ways. 
_ The effect of this bending of the vessel is to tend to 
concentrate the reaction of the ways prior to pivoting at 
two points—the outboard end of the groundways and the 
forward end of the fore poppets. The relative intensity 
of these two forces would vary to suit the center of re- 
action, and the sum of the two forces would be the total 
reaction on the ways, or land-borne weight. The reaction 
at the outboard end of the groundways would be a maxi- 
mum before the position of minimum moment against 
tipping is reached, and is equal to 


Wa — By 


? 


ib 


in which Wa is the moment of the weight about the for- 
ward end of the fore poppet; By is the moment of buoy- 
“ancy about the forward end of the fore poppet; / is the 
overlap of the ways. 

The settling of the ways, compression of the packing, 
and deformation of the bottom of the vessel all tend to 
distribute this way-end pressure, but it is manifestly un- 
likely, if not impossible, that the distribution of pressure 
can be as indicated by the trapezoidal formula. The use 
of crushing strips in the packing under the bottom has 
suggested itself as a means of distributing this bottom 
pressure, just as it has served as a satisfactory means of 
distributing the pivoting pressure. The calculations to 
determine the amount of the crushing strips required are 
not so simple as in the case of the fore poppet strips, but 
the following method would seem applicable. 


OBTAINING DISTRIBUTION OF REACTION ON WAYS 


From the launching calculations, determine for several 
positions of the vessel the reaction on the ways and the 
moment of this reaction about a point chosen, say 10 feet 
aft-of the forward end of the fore poppets. Determine, 

-as indicated in Fig. 4, the length from the after end of 
the cradle over which a certain mean pressure per foot 
run must be applied to afford a reaction which will have 
the same moment as above described. Obtain similar 
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lengths for other mean pressures, and plot the series of 
curves through the points so obtained (see Fig. 5). Note 
the points on these curves at which the reaction at the 
fore poppet becomes zero, as this gives the minimum 
mean pressure which is practicable. The highest point of 
the curve joining these points of minimum mean pressure 
gives the maximum mean pressure which need be ex- 
perienced if the crushing strips are suitably arranged. 

If the strips are arranged so that they will just begin 
to crush at the forward end of the bearing thus deter- 
mined, and if they are arranged at the after end of the 
bearing, over the end of groundways corresponding to this 
position of the vessel, so that they will give this pressure 
per foot run after having been crushed sufficiently to per- 
mit of this length of bearing, the mean pressure per foot 
run over the whole length of bearing may be obtained by 
arranging the strips in between so that they will begin 
crushing at the proper pressure to give this mean pressure 
after crushing to suit the curvature of the vessel in this 
position. It is assumed in the diagram in Fig. 5 that a 
straight line variation will prove satisfactory. 

If we assume that the wedging up has adjusted the 
cradle so that no bending will occur to localize the pres- 
sures until after the after end of cradle has passed the 
end of groundways, it will be seen that in the after poppets 
the pressure will be not much different from the mean 
pressure due to the weight of the vessel. In that part of 
the cradle, therefore, the crushing strips can be arranged 
to give only a slight margin over this mean pressure, say 
about 25 percent, to allow for irregularities in the strips. 

The crushing strips can be arranged to give uniformly 
varying pressures between the after end of cradle and the 
outboard end of the bearing for maximum mean pressures 
(shown uniform in the diagram) without causing the 
above determined maximum mean pressure to be exceeded. 
Between the inboard end of this bearing and the outboard 
end of the fore poppet bearing, an arrangement of strips 
to give uniform beginning of crushing would seem satis- \ 
factory. 


OBTAINING MaximuM PRESSURE OVER THE WaAy-ENpD 


In order to determine with accuracy the’ maximum 
pressures over the way-end when crushing strips are fitted 
as above outlined, it will be necessary to calculate the de- 
flection of the vessel in several positions and plot the pres- 
sures corresponding to the crushing and spacing of the 
strips, as indicated in Fig. 5, to give the proper reaction 
and moment. The curve shown in Fig. 5 represents the 
probable maximum pressures which will be experienced if 
the crushing strips are sufficiently thick to actually cause 
the sliding way to accommodate itself to the groundway. 

In Fig. 7 is shown the distribution of crushing strips 
which corresponds to the pressures shown in Fig. 5. 
Four rows of 2-inch by 3-inch strips are shown in the 
fore poppet, one row is shown where the height is limited, 
and two rows amidships and aft, where there is sufficient 
height to fit them. 

One further condition needs to bé mentioned. Although 
the crushing strips do not exert nearly as much pressure in 
returning to their original thickness as they do in being 
crashed, the recovery is appreciable, and there will be a 
considerable pressure exerted between the bottom of the 
vessel and the sliding way outboard of the end of the 
groundway. This pressure may be sufficient to break the 
sliding way if there is an appreciable crushing of the 
strips, as the sliding way has considerable rigidity. The 
excessive bending moment on the sliding way may be re- 
lieved by cambering the last few feet of the groundway. 


Analysis of Freight Movements at Terminals’ 


Outbound and Inbound Quay and Pier Transference—Movements 
in Warehouse and on Vessel—Standardized Machinery Available 


BNE Isl, 


O be able to adapt and to apply standard machinery 
to the transferring and handling of miscellaneous 
freight at marine terminals, it is essential not only to 
know and fully understand the movements of the freight 
under the usual commercial traffic conditions, but also the 
reasons why freight is moved in this manner. Without 
this knowledge, it is difficult to comprehend how ma- 
chinery can be correctly adapted to the proposed work, so 
as to attain the desired speed and economy for successful 
competition in foreign trade. 

As a general proposition, it may be said that adequate 
facilities should provide for a continuous succession of 
rapid, mechanical movements without congestion and with- 
out manual rehandling. Mechanical apparatus should 
serve every square foot of area horizontally and every 
cubic foot of space vertically. 


TrErMs USED IN THE ANALYSIS 


It is preferable to consider separately, first, the freight 
movements on the quay; second, the movements on the 
pier, and finally a combination of movements on both pier 
and quay. By thus separating the movements, the operat- 
ing methods are more clearly set forth and defined. In the 
following analysis “transference” signifies freight move- 
ments from one place to another, as between vessel and 
shore; by “handling” is meant the assorting, distributing 
and tiering of freight chiefly on the shore and within the 


* Member, advisory board, Port and Harbor Facilities Commission, 
United States Shipping Board. 


MCL. 


HARDING* 


shed. “Stowing” refers to the placing of freight within 
the vessel. The first series of movements described per- 
tain to the inboard freight of the quay. 


Quay InsouND TRANSFERENCE 


This comprises the following freight movements: From 
vessels (ships, or barges and lighters with or without 
masts) to the shore and to other vessels; from the vessel . 
to the railway car or dray, stationed near and along the 
quay wall; from the vessel to the open quay areas or to 
the quay transit shed. Secondary movements provide for 
further transport from the transit shed to railway cars 
or drays, located in front or to the rear of the shed; 
from the transit shed to the terminal warehouse; from the 
warehouse to railway car or dray for inland destination. 


Quay OutTBoUND TRANSFERENCE 


This transference consists of the movements from the 
terminal warehouse to the transit shed; from the transit 
shed to the vessel; from railway cars or drays to the 
warehouse; from railway cars or drays to the transit 
shed; from cars or drays to open quay areas; from cars 
or drays directly to vessels; from inbound vessel to out- 
bound vessel, as between ships, barges and lighters. 


’ 
Quay InzounD HANDLING 


This refers to longitudinal and transverse traverse 
within the shed or on the open quay areas, including 


Fig. 1.—Avrchitect’s Sketch Showing Plan of Harbor Improvements at Beaumont, Texas 
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freight movements in many directions for the assorting, 
distributing and tiering, all according to the marks or 
cross marks, for still further transport (after this han- 
dling) by railway car or by dray or by transshipment. 


Quay OutrsounD HANDLING 


There is much less handling of outbound freight than 
of inbound. In many instances the freight can be trans- 
ferred directly from railway, car or dray to vessels with- 
out handling. Provision, however, must be made for 
longitudinal and transverse traverse with the assorting, 
distributing and tiering on the quay within or without the 
shed. 

The four operations described above represent the prin- 
cipal freight movements in connection with the quay. The 
following analysis pertains to the additional freight move- 
ments on piers which are provided with side and end 
berths. 


Pier INBOUND TRANSFERENCE 


These freight movements are from vessels berthed at 
the two sides of the pier or at the end of the pier to cars 
on the pier; from yessels to open pier areas; from vessels 
to pier transit sheds; from vessels to open quay areas; 
from vessels to railway cars or drays on the quay; from 
vessels to other vessels berthed on the opposite side or 
end of the pier or alongside; from vessels to terminal 
warehouses on the quay; from the pier shed by secondary 
movements to cars and drays on the pier; from the pier 
shed to the open quay areas; from the pier shed to cars 
on the quay; from the pier shed to the terminal ware- 
house on the quay. 


Pier INBsouND HANDLING 


These are the longitudinal and transverse movements 
for assorting, distributing and tiering on the open areas 
or within the pier shed. 


PIER OUTBOUND TRANSFERENCE 


These are the movements from the warehouse on the 
quay to open pier areas; from warehouse to pier transit 
shed; from warehouse to vessels berthed on the sides and 
end of the pier; from cars on the piers to the pier shed; 
from pier shed to vessels; from vessel to vessel, as from 
ship to ship, or from barge and lighter to ship alongside 
or across the pier. 


Pirr OutsounpD HANDLING 


Where the freight is to be held temporarily for ship- 
ment, it may have to be assorted, distributed and tiered. 
This is accomplished by longitudinal and transverse move- 
ments often in the pier shed or on the open pier. The 
shipment, on the other hand, is often made up in the ware- 
house instead of in the shed. In some cases there is little 
outbound handling, but provision must be made to prevent 
congestion. 


WAREHOUSE MovEMENTS 


In addition to the above, there are various freight move- 
ments within the warehouse. These movements include 
the transferring of freight between the different floors 
of the warehouse and the handling of it on the various 
floors. 

Since the warehouse is intended for long storage, often 
for many months, the simplification of the mechanical 
movements involved in the handling are not nearly so 
important as in the transit shed, where freight must be 
moved within twenty-four to seventy-two hours. Move- 
ments between warehouse and vessel must, of course, be 
performed with great rapidity. 
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FREIGHT MovEMENTS ON THE VESSELS 


In addition to all the freight movements already de- 
scribed, are thosé of the inbound freight on the vessel 
after the “breaking down” of the stowed cargo. These 
operations include the movement between decks and 
through and above the hatches of the ship, including the 
burtoning. The burtoning of the outbound freight is 
also to be considered, as well as the lowering within 
hatchways, the movements between decks and the final 
careful stowing. 

It would seem as though the number of movements as 
enumerated is already extensive, although the weighing, 
customs-inspection, and the disposition of held over or 
held up freight, of damaged or dangerous shipments and 
of goods held for customs rebate have not: been men- 
tioned. Such movements must also receive thorough 
consideration. 

The above analysis is intended to cover freight move- 
ments of every kind, nature and description and of such 
dimensions and weights as are usually limited by the ship’s 
tackle and will pass within the doors of the standard 
freight cars. All of the above movements can be per- 
formed by mechanical means. In addition, provision must 
be made for freight of greater sizes and weights. Such 
freight, however, can be lifted, transferred and handled 
at a much slower speed. 


CHARACTER OF FREIGHT 


The usual miscellaneous freight generally will be the 
same as transported on the railways—packages, bales, 
boxes and barrels, long pipes, rails, lumber, girders and 
more or less bulk freight. It should be remembered that 
the machinery installed for this work is for a public termi- 
nal, which is intended to give service to manufacturers 
and dealers in every commodity and for every class of 
merchandise. For terminals devoted exclusively to the 
handling of one special commodity, the installation of 
special machinery is a requisite. 


STANDARDIZED SERVICE MACHINERY DESIRABLE 

It is of importance that at public terminals, or those 
which transfer.and handle all classes of freight, there 
should be few types of machinery, and that these be of a 
universal character. Complete co-ordination of the dif- 
ferent freight movements is essential. No movement 
should be considered as operating independently of the 
others; all are more or less connected. By their perfect 


- articulation, speed, economy and great terminal capacity 


are possible. Commercial success in foreign trade de- 
pends upon the installation of adequate harbor facilities. 


Equipment of Los Angeles Harbor 

In making a claim before the Shipping Board for allo- 
cation of vessels to local navigation companies of Los 
Angeles, Cal., the port facilities for handling cargoes 
were enumerated in detail. These include a floating 
steam crane of 90-foot beam of 20 tons capacity; a loco- 
motive crane with 36- and 49-foot beam of 15 tons ca- 
pacity; a floating “A” frame with shear legs of 80 and 100 
tons capacity; two electric wharf trucks, three gasoline 
(petrol) tugboats, ten lighters of from 400 to 1,000 tons 
capacity, one “A” frame barge and one fully equipped 
fireboat. One 3,000-ton dry dock is now available. An- 
other 10,000-ton floating dock is now constructed. 

The report also shows that 500 acres of anchorage are 
available—200 acres in the outer harbor with 48 feet of 
water, and 300 acres in the inner harbor with 30 feet of 
water. The total length of dockage on the waterfront 
is 33,460 feet. 


Fig. 1—American Development of Camouflage 


Principles Underlying Ship Camouflage 


Complementary Colors Produce Low Visibility—Dazzle System of 
Ambiguous Perspective Disguises Ship’s Course—Special Color Effects 


BY ALON 

RIOR to January, 1918, there were five systems of 
P disguising ships recognized by the Ship Protection 
Committee of ihe United States Shipping Board; and, 
therefore, granted concessions in insurance rates. They 
were the ostibentiney fara of that effort at concealment which, 
before the war, found its expression in the painting of 
the battleships gray. These systems were all of the low 
visibility type; and, though in some cases color and in 
others black and white were used, it was all for the same 
purpose—to produce gray at a distance. 


MIxinG ComMPLEMENTARY CoLors To PropUCE GRAY 

William Mackay was first in the field. He had been in- 
terested in concealing coloration before the war broke 
out, and with Commander Fisher had made experiments 


BEMENT* 


and the areas, therefore, will become gray in the same 
manner as they do on the wheel. It was claimed that the 
gray thus produced was, owing to its greater atmospheric 
quality, much superior in its powers of invisibility to that 
of the ordinary gray paint. 

The other systems, with the exception of Warner’s, 
while varying somewhat in method, all embodied the same 
principle. Warner, who came late into the field, com- 
bined with a two-color low visibility effect some of the 
elements of the dazzle, which, at that time, began to ap- 
pear on British ships. 

Appended is a list of the systems, with some of the 
main characteristics of each, in the order in which they 
were accepted by the Ship Protection Committee: : 

The Mackay System—Three colors in spots 


Fig. 2,—Use of Perspective Lines to Disguise Distance and Course 


on small government vessels before there seemed any like- 
lihood of the United State being involved. His theory 
was based on the fact that complementary colors, when 
mixed in the proper proportions, will produce gray. The 
truth of this contention can easily be demonstrated by the 
use of colored cards on a rapidly revolving wheel. If 
given areas are painted in the same proportions of color 
as those that produce gray on the wheel, and are carried 
far enough from the observer, the colors will seem to mix, 


*Camoufleur, United States Shipping Board. 


The Herzog System—Colored line resembling grain of 
wood 

The Brush System—Black and white only 

The Tock system—Color and wave line 

The Warner System—Two colors and element of dazzle 
‘Now these low-visibility schemes were effective to a 
certain degree, but they all had the same important de- 
fect. Their low visibility depended on atmospheric condi- 
tions. Given a gray day with a slight mist, they were 
very effective; but should the sun shine in any direction 
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except from behind the observer, they were ineffective. 
The catastrophes of the spring of 1917 proved that the 
camouflage of the low-visibility type was failing in its 
aim. Von Tirpitz was making good His boast to sweep 
clean the seas, when Commander Norman FE, Wilkinson, 
then a junior officer in the British destroyer fleet, evolved 


a camouflage immeasurably superior to the old systems. 
His idea was not to render the ship invisible, or even hard 
to see, but to prevent the submarine from determining its 
course, speed and character. 

This camouflage was based on the fact that the sub- 
marine must, under ordinary 
conditions, submerge for a long 
period between her last observa- 
tion and the attack. If, then, 
the submarine commander could 
be misled in his calculation of 
the ship’s course, he might rise 
to find himself too far away to 
deliver a blow; or, as has hap- 
pened many times in the last 
eleven months of the war, find 
himself coming to the surface in the path of the ship, 
broadside on, and comparatively helpless. 


Fig. 4.—Offsetting Rake of 
Stacks 


Dazz_E System Distorts NorMAL PERSPECTIVE 


It is said that the momentary confusion of a hawser 
hanging over the bow of the destroyer with the stem gave 
the commander his first idea 
of this new camouflage. 
Whether this is true or 
not, the dazzle was begun 
by painting several broad 
stripes up and down on the 
bow, with the intent that 
they should be mistaken 
for the stem. The British 
submarine men made a favy- 
orable report almost im- 
mediately, and it soon became apparent that by wrap- 
ping a band at an angle across and around the stem, or 
converging several of them toward a poifit on either side, 
the whole bow could be made to seem out of line. This 


Fig. 5.—Solid Lines Conceal 
Bridge 
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Fig. 3.—Further Use of Perspective Lines Which Disguise Course from Every Angle 
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quired in a street scene on paper by converging lines run- 
ning toward a vanishing point. This is exemplified in Fig. 
2. With the drawing held at arm’s length, the bow of the 
ship will seem farther away from the observer than the 
stern. 

Now, although this design does its work well from. a 


broadside view, there are two reasons why it could not 
be applied to a ship in just this simple manner. In the 
first place, the enemy would understand the deception and 
guess very nearly the amount of deviation from the ship’s 
course; also, while this design protects the ship from off 
the beam, it does not offer any protection from astern or 
ahead. Consequently it would have to be supplemented 
by other designs to cover the whole area of the ship 
viewed from every point, as indicated in Fig. 3. A design 
of this character may be said to have three attributes: 
It would make the vessel seem to be off her course from 
ahead, abeam and astern; the masses of white near the 
water line at the bow would reduce the visibility of the 
bow wave, and make it hard to calculate her speed; and, 
under favorable atmospheric conditions, the markings 
would seem to shorten her length by losing certain parts of 
the bow and stern against the sky. 


ViEwW oF Stacks AND Masts DistortTep 

At this point the British under-seamen reported that, 
while this designing was effective as far as it went, they 
had no difficulty in getting the course of the ship from 
the masts and the bearing of the stacks over the bridge. 
Experiment proved that the masts could be fairly well 
confused by painting them different colors, one light and 
one dark; offsetting them a few feet was found to be a 
still better method. In the new ships, the design called 
for only one mast, which was set alongside the stack 
amidships. The stacks were painted with the design run- 
ning against the slant to overcome their rake aft, and the 
tops cut with white or some light color to shorten them, 
as shown in Fig. 4. During the summer of 1918 several 
British ships appeared with the stacks built up to the 
vertical with a wing-plate forward at the top and another 
at the back below. It was an expensive method, but it 


served to show the faith the owners put in this particular 
kind of camouflage. 


converging of lines involved known rules of perspective. 
If the bow could be thrown off by perspective, why not any 
part of the ship? Experiment proved that by a proper 
use of perspective lines any part of it could be made to 
seem far away, in just the same way that distance is ac- 


Fig. 6—Ambiguous Dazzle Amidships Conceals Direction of Course 


DISGUISING THE BRIDGE AND SUPERSTRUCTURES 


The last and the most difficult problem that presented 
itself to the camoufleurs was the breaking up of the bridge 
and super-structure. Characteristic as they are in shape, 
and towering as they do sometimes 70 or 80 feet above 
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the water line, with vertical corners that catch the sun- 
light on one side and throw deep shadows on the other, 
they were very difficult to disguise. It is here that the 
greatest failures were made, but in the effort to confuse 
these angles the most inter- 
esting additions were made 
to the knowledge of de- 
ceptive perspective. In the 
attempt to make the vertical 
plane of the front of the 
bridge seem to swing out 
and connect with the side 
of the hull, which is at 
right angles to it, many 
interesting discoveries were 
made. It was found that by extending several parallel 
stripes of color from the waterline diagonally aft to the 
rail, and then extending a similar set on a diagonal up the 
forward end of the house to the bridge, that the two sets 
would seem to connect and continue to do so while the 
ship swung through several degrees. Thus it became ex- 
ceedingly difficult to tell whether the observer was seeing 
the front of the bridge or the side, as the whole area coy- 
ered by the striped design would seem a single solid wall 
(Fig 5). 

The same effect was obtained by extending a very wide 
band of color from midships up and forward, the lower 
edge reaching forward along the rail for 20 or 30 feet, 
and the bulk of the band turning the corner of the house 
and extending on up to the bridge. The sharp splinter 
of color. along the rail connected with the color on the 
front of the superstructure. The effect was the same as 
in the first case, since the color arrangement made it dif- 
ficult to decide just what relation the two vertical planes 
had to each other. Consequently, as the observer was not 
able to recognize the space occupied by the front of the 
house, he could not tell how the ship was heading. 

At this point Commander Wilkinson stumbled on a prac- 
tical use of the hitherto almost abandoned theory of am- 
biguous perspective—that kind of perspective which can 


Fig. 7.—Showing Am- 


biguous Perspective 
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be read both ways, and appears now and then as a puzzle 
in a picture book (Figs. 7and 8). By a slight effort of the 
will the observer can see the stairs right side up or the 
reverse, the dark surfaces as indented or raised. This 
kind of perspective is valuable to the camoufleur, not only 
because it assists in breaking up the masses of the super- 
structure, but because, superimposed over the ordinary 
perspective, it conceals its motive. While the enemy could 
very easily have understood and recalculated upon the 
perspective of Fig. 3, the introduction of ambiguous per- 
spective at intervals upon it would make it almost im- 
possible for even an expert to decipher. By the application 
of ‘a good ambiguous design to the midships section of a 
ship, with perspective lines converging away from it for- 
ward and aft, it could be made to seem to turn both ways 
(Fig. 6). Towards the end of the war the American de- 
signs had a very decided 
tendency in this direction, 
while the English made a 
sharp return to the many 
small and parallel stripes 
they had used at the very be- 
ginning. The American 
method was effective at a 
distance of from four to ten 
miles; the English design 
produced confusion at a 
very close range (Fig. 9). 


Fig. 8.—Showing Ambiguous 
Perspective 


PURPOSE OF THE CoLors USED 


The choice of colors to be used was a simple one. Black 
and white offered the strongest contrast obtainable. A 
line between the two gave the sharpest edge—one that 
could be seen farthest. A corner casting a shadow pre- 
sents a very strong edge; the only line that can offset it 
is one between black and white. The camoufleurs usually 
tried to turn or wrap the corner with a diagonal line, 
black above and white below. If this did not completely 
obliterate the corner it reduced its effect perceptibly. The 
strong blue was used because it presents the least contrast 


Fig. 9.—The English System of Camouflage as Applied to a Passenger Vessel 
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between its light and dark side. A round object painted 
with it will seem less round than it would if painted any 
other color; blue has the quality of being strong in the 
shadow and dull in the light. A quaint old French writer 
on color, Vebert, noticed this fact, and observed that it 
might have been occasioned by excess of modesty. The 
other colors were used for contrast, but in choosing them 
care was taken to select colors that the Germans could not 
screen out. Vermilion, the strongest red, can be nullified 
and made to seem almost white by the simple expedient of 
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placing a color screen directly over the periscope dial. 

This, the so-called English dazzle system, was adopted 
by the United States Navy and the Shipping Board early 
in 1918, and went into effect immediately. After March 1, 
the Shipping Board ruled that no ship could clear without 
it, for by that time it was recognized that the most fatal 
error the U-boat could make was to miscalculate a ship’s 
course. Beyond question it was the frequency with which 
they committed this very error that mitigated against a 
successful underseas campaign. 


Twin-Screw Steam Towboat—The Peace 


Constructed for Inland Waterway Service—Extreme Shoal 


N view of the interest which is being taken in tow 
boats for use on inland waterways and shallow rivers, 
the accompanying photograph shows a very successful 
steel steamer of this type. This vessel, which was de- 
signed by J. Murray Watts, N. A., of Philadelphia, has 
just been completed by the Dravo Contracting Company, 
of Pittsburgh, and is now in use on the Monongahela and 
Ohio Rivers. 

The general dimensions are: Length, 112 feet; beam, 22 
feet; draft, 3 feet. The boat is propelled by compound 
engines of 250 horsepower each, built by the Hyde Wind- 
lass Company. Each engine drives a propeller 4 feet 4 


inches in diameter. These propellers, housed in a pair,of 


tunnels, are so arranged that the lower edge of the blades 
is above the bottom line of the vessel, in order that these 
will not be damaged should she go aground. 

Steam is supplied by two large vertical boilers, 5 feet 
7 inches in diameter and 15 feet long. The large size of 
these boilers allows a full head of steam to be carried 
without any difficulty; it also gives a good reserve of 
steam for operating the steam syphons and for pumping 
out the bilges of the barges which the boat may be towing. 

The hull is constructed of mild steel throughout, re- 
inforced with steel trusses to withstand the hogging 
strains on such a shallow hull. A steel deck house and 


Draft Type—Propulsion by Compound Condensing Engines 


wooden pilot house ‘have been provided. The coal and 
water supply is carried in the hull. Excellent accommoda- 
tions for the crew are provided in the deck house, in the 
after end of which are staterooms for the captain and for 
the eight members of the crew. A spare stateroom, bath- 
room and toilet room are also included. To insure ven- 
tilation in the hot summer months, a continuous skylight 
is built over these quarters, ventilating each stateroom. 
Forward there is a large galley, a pantry, a store room 
and a good-size dining saloon. The pilot house is raised 
about 3 feet above the deck house, and this space is 
utilized for a large gravity tank for culinary purposes. 


FirrinG oF FivE Ruppers Aips In MANEUVERING 


Owing to the shallow draft, five rudders are fitted— 
three aft and two in the tunnels, forward of the propeller 
wheels. A Dake steam steering gear and a Dake double- 
steam capstan are fitted, also a hand-operated capstan on 
the after deck. A 5-kilowatt electric plant, operated by a 
De Laval turbine, furnishes current for the cabin lighting 
and the searchlight. In waters where the sternwheel type 
of steamer with simple non-condensjng steam engines has 
been the rule, this compound condensing, propeller-driven 
tow boat has given a good account of herself, showing 
decided superiority in lightness, speed and economy. 


Towboat 


Peace for River Work ‘ 


Fig. 1.—Main Engines of the Marino Odero, with Gear and Turbine Casings Removed 


Italian Geared Turbine Cargo Steamer 


Built by N. Odero & Company, at Sestri Ponenti, and Fitted 
with Tosi Geared Turbine Propelling and Auxiliary Machinery 


HE first cargo vessel built in Italy to be equipped 

with Tosi geared turbine propelling machinery is 
the Marino Odero, which touched the port of New York 
during December on her way to Savannah. She was des- 
tined for an early return to Italian ports with a cargo of 
cotton. This vessel, which was completed during 1918 
by the N. Odero & Company, at Sestri Ponenti, under 
Lloyd’s supervision, is 378 feet long, 51 feet beam and 30.2 
feet depth. The gross tonnage is 5,495, and the net ton- 
nage 3,369. The general arrangement of the vessel is 
shown in the accompanying plans. 


Tuer PROPELLING MACHINERY 


The machinery of this vessel is of special interest, since 
the complete equipment was supplied by the firm of Franco 
Tosi Company of Legnano and Milan, Italy. 

The propelling machinery consists of a Tosi geared 
turbine unit, designed to develop a shaft horsepower of 
2,100 to 3,000, with the propeller shaft turning at a speed 
of from 65 to 80 revolutions per minute. The unit -con- 
sists of one high-pressure and one low-pressure turbine, 
with an astern turbine incorporated in the low-pressure 
casing. The reduction gear is of the rigid type, already 
described in the April (1918) issue of Marine Encr- 
NEERING. 


TuRBINE-DRIVEN AUXILIARIES 


The turbine-driven auxiliaries, consisting of the circu- 
lating pump and two boiler feed pumps, both of the cen- 
trifugal type, are also of Tosi design. The condenser is 
fitted with two steam ejectors of the Leblanc type to ex- 
tract the air in the condensing chamber. The capacity of 
one boiler feed pump is 20 tons per hour, at a pressure of 
265 pounds per square inch. Only one of these pumps 
is used in ordinary service, the other being used as a 


reserve; this pump is driven by a 20-horsepower steam 
turbine, running at 5,000 revolutions. The water circu- 
lating pump is actuated by a 50 to 60 horsepower turbine, 
running at 5,500 revolutions per minute. The latter drives 
through a reduction gear. 


PUMP FOR THE EXTRACTION OF CONDENSED STEAM 


A centrifugal circulating water pump and a lubricating 
oil circulating pump, running at 500 revolutions per min- 
ute, are combined with a vertical centrifugal pump for the 
extraction of condensed steam. This pump is driven by 
means of a helical gear from the pump shaft. 

The turbine-driven auxiliaries are reported to have op- 
erated with complete satisfaction during the 12,000 miles 
which the vessel has already traversed, partly in convoy 
and partly in free navigation. An inspection after the 
long run failed to show signs of corrosion in the turb nes 
or wear on the gear wheels. 


BoIrLERs 


The electric generators and blowers are driven by en- 
gines of the reciprocating type. Steam is supplied at a 
working pressure of 190 pounds per square inch by two 
three-furnace Scotch boilers. The fuel consumption is 
given as 33 tons per twenty-four hours, when the vessel 
is traveling at her normal speed of 9 to 9% knots and the 
boilers are operating under the conditions for which they 
were designed. 

In addition to the turbines mentioned above, the Franco 
Tosi Company are builders of steam engines, boilers, 
crude oil and Diesel engines and other marine equipment. 
They have built turbines direct-connected with the pro- 
peller shaft up to 25,000 shaft horsepower, which have 
been installed upon fast scout boats, destroyers and other 
craft of the Italian navy. 
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ITALIAN CARGO STEAMER MARINO ODERO OF 5,495 GROSS TONS 


Built by N. Odero & Company, Senestri Ponenti. Equipped with Tosi Geared Turbine Propelling and Auxiliary Machinery 
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Fig. 2—Inboard Profile, Deck and Hold Plans 
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Fig. 1.—Electric Welded Barge, Built at Richborough, England 


Electric Welding in Ship Construction-II’ | 


Results of Lloyd’s Tests—Tentative Regulations for Arc Welding in 
Ship Construction—Electrically Welded Vessels and Proposed Designs 


BY H. JASPER COX 


A® outlined in the January issue, a series of experi- 

mental tests was devised and carried out under the 
direction of Lloyd’s technical staff in England, extending 
over a period of many months, to determine the possibili- 
ties of the application of electric arc welding to shipbuild- 
ing. The following is a summary of these experimental 
results: 


1. Modulus of Elasticity and Approximate Elastic 
Linut : 

(a) In a welded plate the extensions in the region of 
the weld are sensibly the same as for more distant por- 
tions of the unwelded plate. 

(b) With small welded specimens containing an ap- 
preciable proportion of welded material in the cross sec- 
tional area, the relation between extension and stress js 
practically the same, up to the elastic limit, as for similar 
unwelded material. 

(c) The elastic limit (or the limiting stress beyond 
which extension is not approximately directly propor- 
tional to stress) appears to be slightly higher in welded 
than in unwelded material. 

(d) The modulus of elasticity of a small test piece, en- 
tirely composed of material of the weld, was about 11,700 
tons per square inch as compared with about 13,500 tons 
for mild steel and about 12,500 tons for wrought iron. 

2. Ultimate Strength and Ultimate Elongation: 

(a) The ultimate strength of welded material with 
small specimens was over 100 percent of the strength of 
the unwelded steel plate for thicknesses of %4 inch, and 
averaged 9o percent for plates of 34 and 1 inch in thick- 
ness. 


*Concluded from January issue. Extracted from paper read at 
twenty-sixth general meeting of the Society of Naval Architects and 
Marine Engineers, Philadelphia, Pa., November 15, 1918. 


(b) Up to the point of fracture the extensions of the 
welded specimens are not sensibly different from those of 
similar unwelded material. 

(c) At stresses greater than the elastic limit, the 
welded material is less ductile than mild steel, and the 
ultimate elongation of a welded specimen when measured 
on a length of 8 inches only averages about 10 percent, 
as compared with 25 to 30 percent for mild steel. 

3. Alternating Stresses: 


(a) Rotating Specimens (round bar)—Unwelded 
turned bars will withstand a very large number of repeti- 
tions of stress (exceeding, say, 5 millions) when the 
range of stress is not greater than from 10% tons per 
square inch tension to 10% tons per square inch com- 
pression. 

Welded bars similarly tested will fail at about the same 
number of repetitions when the range of stress exceeds 
+6% tons per square inch. 

(b) Stationary Test Pieces (flat plate).—Butt welded 
specimens will withstand about 70 percent of the number 
of repetitions which can be borne by an unwelded plate. 

Lap welded plates can endure over 60 percent of the 
number of repetitions necessary to fracture a lap riveted 
specimen. 

4. Minor Tests: : 


(a) Welded specimens are not capable of being bent 
(without fracture) over the prescribed radius to more 
than about 80 degrees with 44-inch plate, reducing to some 
20 degrees where the thickness is 1 inch. Unwelded ma- 
terial under the same conditions can be bent through 180 
degrees. 

(b) Welded plates can withstand impact with a con- 
siderable degree of success; a half-inch plate of dimen- 
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sions already quoted sustained two successive blows of 
4 hundredweight dropped through 12 feet, giving a de- 
flection of 12 inches on a length of about 4 fact 6 inches 
without any signs of fracture in the weld. 


~ 


5. Chemical and Microscopic Analysis: 

(a) Chemical Analysis —The electrode was practically 
identical with mild steel, but there was a greater per- 
centage of silicon. 

The material of the weld after deposition was ascer- 
tained to be practically pure iron, the various other con- 
tents being carbon, 0.03; silicon, 0.02; phosphorus, 0.02, 
and manganese, 0.04 percent, respectively. 

(b) Microscopic Examination—The material of the 
weld is practically pure iron. 

The local effect of heat does not appear to largely affect 
the surrounding material, the structure not being much 
disturbed at about 1/16 inch from the edge of the weld. 
The amount of disturbance is still less in thin plates. 

The weld bears little evidence, if any, of the occurrence 
of oxidation. 

With welds made as for these experiments, i.e., with 
flat horizontal welding, a sound junction is obtained be- 
tween the plate and the welding material. 

6. Strength of Welds (large specimens) : 

(a) Butt welds have a tensile strength varying from 
90 to 95 percent of the tensile strength of the unwelded 
plate. 

(b) Lap Welds—With full fillets on both edges, the 
ultimate strength in tension varies from 70 to 80 percent 
of that of the unwelded material. 

With a full fillet on one edge and a single run of weld 
on the other edge, the results are very little inferior to 
those where a full fillet is provided for both edges. 

(c) Riveted Lap Joints—For plates of Aron Y% inch 
in thickness, the specimens averaged about 65 to 70 per- 
cent of the strength of the unperforated plate. 

Typical examples of the statical strength of large speci- 
mens of riveted and welded joints are given in the follow- 
ing table: 


TREBLE RIvetED Lap JoInTS 


Breaking Stress 


} 
Thickness, | Diameter Unperforated |StrengthofPlain| Percentage 
Inches. of Rivet, Plate, Lbs. Per| Plate, Pounds Strength of 
| Inches. Square Inch. | Per Square Inch Joint. 
0.49 Y 42,400 | 61,400 69.0 
0.53 | 34 38,300 | 54700 62.5 
Lap Weun—Fou ¥ Brver Bom EDGES 
0.514 10.02 45,300 €3,600 71.0 
0.73 8.76 40,330 59,600 68.0 
Burr Wretp—Nor STRAPPED 
0.505 : 61,000 63,600 96.0 
0.76 9.88 54,680 59,600 91.5 


OBSERVATIONS ON EXPERIMENTAL RESULTS 


1. Static Elasticity—It will be observed that the 
statical tests made to determine the elasticity indicate that, 
in general, the combination of welded and unwelded ma- 
terial behaves practically homogeneously up to at least the 
elastic limit. Moreover, the experiments show that the 
process of welding is such that the stress is distributed 
practically ceatiioraially over the weld and also transmitted 
uniformly to the adjacent plates. 

The material of the weld is practically pure iron, and 
from the tests made on a specimen composed entirely of 
the deposited material of a weld it will be seen that for a 
given stress the weld stretches slightly more than mild 
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steel. This property will enable any undue occurrence 
of load being transferred in a proper manner to adjacent 
portions of the structure. When, however, the stress ex- 
ceeds the elastic limit and is so great that the extension 
grows continuously without increase of load, the welded 
material fails sooner than mild steel. But this disadvantage 
is of little practical importance in shipbuilding and may be 
regarded as negligible in the particular problem under 
consideration. 

2. Dynamic Elasticity—In a structure, such as a ship, 
which is exposed to variations and reversal of stresses, 
it is extremely important to know whether the material to 
be used is likely to break down rapidly under such alterna- 
tions and ranges of stress as are likely to be experienced. 
The modified Wohler tests employed in the experiments 
certainly indicate, if considered solely by themselves, that 
whereas for a given number of alternations mild steel 
would withstand a range of stress of, say, 10% tons, 
the welded material might be expected to fail at about 
+£6™% tons, a figure which is more nearly experienced in 
ordinary ship construction. 

As already stated, the material in the weld appeared to 
be nearly pure iron, and experiments of repetitive stress 
show that wrought iron bars are likely to fail under a 
range of stress of perhaps £7 to 8 tons, as compared with 
mild steel at =10 to 11 tons. The weld has to be deposited 
electrically and is subject to variations in workmanship; 
it would consequently be considered satisfactory if the 
material could withstand a range of stress of, say, =6™% 
tons. 

It would appear to be necessary to design the welded 
joints in such a manner that the amount of work likely 
to be thrown on the joint is as smal! as possible, and to 
meet such a condition a welded joint requires to be either 
lapped or strapped. 

Consideration of the dynamic elasticity properties ap- 
pears to show that in any case the welded material can 
experience as large a number of repetitions of stress as 
wrought iron could do, and it is always recognized that, 
although iron could not approach the tests for mild steel, 
yet it was a satisfactory material for shipbuilding pur- 
poses. Further, attention to design of details will in- 
crease the performance of the welded joint, and in addi- 
tion it must not be forgotten that 5,000,000 repetitions of 
stress is perhaps more than equivalent to ten years’ good 
sea service. 

3. Physical Nature and Properties—It has been men- 
tioned that the welds experimented with are to be regarded 
as having been produced under most favorable conditions, 
and that throughout the experimental welds were made 
with the specimens horizontal and below the operator. 
In practice, welds will require to be made vertically and 
overhead as well, consequently extreme care will be re- 
quired in such operations. 

The physical examinations indicate that the materials 
of the electrode and the system of welding adopted were 
suitable and reliable. Moreover, there was little apparent 
oxidation, and the material in the neighborhood of the 
weld was not affected to any prejudicial extent. 

4. Strength of Welds and Minor Tests —Broadly 
speaking, the tensile strength of butt welds was as great 
as the unwelded material, but it is considered that greater 
reliability of workmanship is obtained with joints which 
are either lapped or strapped. It was also found that the 
lapped joint was practically as strong as a riveted lapped 
joint and would probably remain tight when subjected to 
more trying conditions than are necessary to disturb a 
riveted lap joint. 

It will be seen therefore that the arc-welded joints made 
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by highly skilled workmen with the particular system 
adopted throughout the foregoing experiments (the quasi 
are process using flux covered electrodes) proved not 
only reliable but in some respects superior to the usual 
riveted joint. In view of the satisfactory results of these 
tests, the Committee of Lloyd’s Register of Shipping has 
decided that, under certain conditions, electric arc weld- 
ing may be used in the main structure of a vessel and 
have adopted as a tentative measure the following provi- 
sional rules for classification in Lloyd’s Register Book of 
vessels electrically welded, subject to the notations “Ex- 
perimental” and “Electrically Welded.” The approval of 
the Society will be given to any system of welding which 
complies with these “semelattions, and sonsidleriion will be 
given to any alternative constructional arrangements 
which may be submitted for approval. 


TENTATIVE REGULATIONS FOR THE APPLICATION OF 
ELectric Arc WELDING TO SHIP CONSTRUCTION 
A. System of Welding and Workmanship 

1. The system of welding proposed to be used must be 
approved and must comply with the regulations and tests 
laid down by the committee. 

2. The process of manufacture of the electrodes must 
be such as to ensure reliability and uniformity in the 
finished article. 

3. Specimens of the finished electrodes, together with 
specifications of the nature of the electrodes, must be 
supplied to the committee for purposes of record. 

4. The committee’s officers shall have access to the 
works where the electrodes are manufactured, and will 
investigate, from time to time as may be necessary, the 
process of manufacture to ensure that the electrodes are 
identical with the approved specimens. 

5. Alterations from the process approved for the 
manufacture of electrodes shall not be made without the 
consent of the committee. 

6. The regulations for the voltage and amperage to be 
used with each size of electrode, and for the size of elec- 
trode to be employed with different thicknesses of material 
to be joined, are to be approved by the committee. 

7. The committee must be satisfied that the operators 
engaged are specially trained, and are experienced and 
efficient in the use of the welding Systane proposed to be 
employed. 

8. Efficient supervisors of proved ability must be pro- 
vided, and the proportion of supervisors to welders must 
be submitted for approval. 


B. Details of Construction 

9. The details of construction of the vessel and of the 
welds are to be submitted for approval. 

10. Before welding, the surfaces to be joined must be 
fitted close to each other and the methods to be adopted 
for this purpose are to be approved. 

11. All butt and edge connections are to be lapped or 
strapped. 

12. With lapped connections, the breadths of overlaps 
of butts and seams and the profiles of the welds are to be 
in accordance with the following table: 


Width of Overlap Throat 
Thickness of Plate, Seam and Butt, Thickness, 
Inches Inches Inches 
@4o@ ayngl wracksesscocccogoo06 24 28 
OLD ahaal WONT. co aco0c00000 2h 38 
OLO syacl BMG. oc oood0K odo0 234 48 
TOO yal | WAKES cocbo0006000 3 50 


Intermediate values may be obtained by direct inter- 
polation, and for thicknesses below 0.40 the throat thick- 
ness is to be about 70 percent of the thickness of the plate. 
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13. A “full weld” extends from the edge of a plate for 
a distance equal to the thickness of plate to be attached, 
and the minimum measurement from the inner edge of 
plate to the surface of weld is the throat thickness given 
in the table above. 

14. A “light closing weld” is a single run of light weld- 
ing worked continuously along the edge of the plate. Such 
a weld may, however, be interrupted where it crosses the 
connection of another member of the structure. 

15. An “intermittent or tack weld” has short lengths 
of weld which are spaced three times the length of the 
weld from center to center of each short length of weld. 
Such tack welding may vary in amount of weld between a 
“full weld” and a “light closing weld.” 

16. The general character of welds is to be in accord- 
ance with the following table: 


Inside Outside 
Edge Edge 
(a) Butts of shell, deck and inner bottom plating....] F F 
(b) Butts of longitudinal girders and hatch coamings. § 
(c) Edges of shell, deck and inner bottom plating.... ) L EF 
(d) Butts and edges of bulkhead plating......2.... i 
Toe Heel 
(e) Frames to shell, reverse frames to frames and] 
TOOTS REM pery eee tatereneta stars ie chet ove siasaneaenet miei 
GP) eamstatomdeckshery eerie. ate oem ee | 
(g) Longitudinal continuous angles................. fe orp IL, 
(h) Side girders, bars to shell, intercostal plates, | 
floors and ine TEDOLLOMMP Eee ements | 
(@) IBuellkngacl QEtEMEDs coodccoodocosooccnedeavouDS J 


F = full weld. L = light weld. T = tack weld. 


17. All bars required to be watertight are to have con- 
tinuous welding on both flanges with tack welding at heel 
of bar. 

18. The welded connections of beam, frame and other 
brackets are to be submitted for special consideration. 

19. The committee may require, when considered 
necessary, additional attachment beyond that specified 
above, and the welding of all other parts is to be to their 
approval. 

The rules are necessarily of a tentative nature and gen- 
eral in character and will be modified as further experience 
demands. It will be observed, however, that considerable 
importance is attached to the system of welding, type and 
process of manufacture of electrode, and to the employ- 
ment of specially trained operators under supervisors of 
proved ability. 


ELECTRICALLY WELDED VESSELS 


The first vessel to be electrically welded so far as the 
writer is aware was the Dorothea M. Geary, a small 
launch 42 feet by 11 feet by 6 feet 6 inches, built by the 
Geary Boiler Works at Ashtabula Harbor, Ohio, in 1915. 
The shell, which is of 8-pound plating, is electrically 
welded throughout, the joints being butted, and metallic 
are bare electrode used. The frames and bar keel are 
riveted to the shell. This little boat has been in service 
in the harbor since her completion, and no signs of dis- 
tress or leakage have yet been noticed in any of the 
welded joints. 

The Richborough Barge—The barge recently com- 
pleted at Richborough on the southeast coast of England, 
and referred to in the daily press as “the first rivetless 
ship,’ has attracted widespread attention. The construc- 
tion of this barge was the sequence to a long series of 
successful tests on electrically welded joints carried out 
in England at the Admiralty dockyards and elsewhere, 
and will doubtless prove to be the stepping stone between 
the laboratory test stage and an actual full-powered ocean- 
going steamer yet to be built. 

The barge is a non-propelled standard cross-channel 
transport barge, 125 feet between perpendiculars and 16 
feet beam, with a displacement of 275 tons. It differs in 
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no way from the standard riveted type with lapped joints, 
excepting that the seams of shell plating are arranged 
clinker fashion and joggled to permit of horizontal down- 
ward welding as much as possible. The hull is rectangular 
in section amidship, with only the bilge plates curved. 
The shell plates are 4% inch and 5/16 inch thick. 

It was erected in the ordinary manner with service 
bolts spaced from 10 inches to 15 inches apart, and after 
the joints were welded the bolts were removed and pins 
driven into the holes and welded up, as it was desired to 
complete the structure entirely without rivets. 

Five welders of considerable experience were employed 
on the work, using the “Quasi Arc” process with flux coy- 
ered electrodes. After a few initial difficulties had been 
overcome, an average speed of welding of 7 feet per hour 
was maintained, including overhead work, which averaged 
from 3 to 6 feet an hour. Altogether there were from 
7,000 linear feet of welding and 3,066 holes to be filled, 
the total cost of welding, which was $14,400 (£300), made 
up as follows: Electrodes, $855 (£178); current, $288 
(£60) ; labor, $297 (£62), a total of $14,400 (£300). It is 
anticipated that the large proportion of this amount, repre- 
sented by cost of electrodes, could be reduced by some 60 
percent with an increased output. 

Careful check was kept of the total cost and the total 
man-hours of work involved, but a comparison with that 
of a similar riveted barge would be misleading, since the 
welded vessel was purely an experimental demonstration 
and no attempt was made to save material or to economize 
by the substitution of rivets in parts where this might 
have been cheaper or quicker than welding. Nevertheless, 
it is estimated that 246 man-hours were saved over the 
riveted barge. 

Since her completion she has been engaged in cross- 
channel service, and with a full cargo of ammunition has 
experienced some exceptionally heavy weather, but has 
so far shown no signs of failure in the electrically welded 
joints. 

A, J. Mason’s Experimental Section—With the object 
of trying out on full scale several methods of electric 
welding, Mr. Mason, of the United States Shipping Board, 
is having constructed at the Federal Shipbuilding Com- 
pany’s yard, Kearney, N. J., a 46-foot length of the full- 
size middle body section of one of the standard 9,600- 
ton deadweight vessels. Owing to the difficulty in secur- 
ing material, some departure has been made from the 
regular scantlings, and ordinary tank quality steel is being 
used. It is proposed to employ a variety of different 
methods of connection, including riveting, in the different 
parts, and a serious attempt will be made to apply the 
portable spot welder, previously referred to, both for 
clamping and welding. 

In this work, Mr. Mason is collaborating with the Weld- 
ing Committee, and it is expected to derive considerable 
information of a practical nature during the erecting and 
welding of the structure by different systems. The sec- 
tion is arranged so that on completion it may be filled with 
water and subjected to hydraulic and such other tests of 
a practical or scientific nature which may be suggested. 


DESIGNS FOR WELDED SHIPS 


Two significant points to bear in mind in designing an 
electrically welded vessel, for the present at any rate, are, 
first, that we do not know all there is to know about a 
welded joint, and, secondly, a welded joint has not yet 
been produced which is 100 percent efficient in all respects 
as compared with the parent material united. With rea- 
sonable precautions it is comparatively easy to obtain a 
tensile strength at least equivalent to the metal united, 
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but tension is only one of the many stresses to which such 
structures are subjected. It is not so easy to reproduce 
the same degree of ductility, the resistance to fatigue and 
to combined stresses of various kinds. 

In preparing the design and arrangement of material 
for a welded ship, it is considered desirable to keep the 
following practical features in view: 


1. The work has to be properly closed up for welding. 
2. Overhead welding should be reduced to a minimum. 
3. As much welding as possible should be done on the 
ground or in the shops, where the material can be handled 
in the most favorable positions and where the discomforts 
and inconvenience of protective equipments are least felt. 

4. In certain parts riveting may be more convenient 
and economical than welding. 

Longitudinally Framed Electrically Welded Vessel— 
J. W. Isherwood has designed an electrically welded ves- 
sel on the Isherwood system of ship construction. The 
dimensions are 303 feet length between perpendiculars, 
42 feet 9 inches beam molded, 23 feet 4 inches depth 
molded, and about 3,960 tons deadweight carrying capacity. 
The arrangement of material and scantlings is much the 
same as in a. riveted vessel of the same type, and ap- 
parently the designer has given full consideration to the 
practical limitations in ship constriction, as well as to the 
limitations demanded by our present knowledge of electric 
welding. 

The seams of side plating are arranged clinker fashion, 
and as many attachments as possible are welded to the 
shell decks and inner bottom plating before erection in 
order to reduce the amount of overhead welding. In fact, 
from a close study of the design, it will be seen that 
overhead welding is practically avoided altogether in the 
case of the strength welds. 

The shell plates in this design are 84 inches in width 
and each plate has three longitudinals welded to it before 
erection, the butts of the longitudinals being welded at or 
near the butts of the shell plate. The system of construc- 
tion lends itself to a large proportion of the total welding 
being done prior to erection, and in working out the de- 
tails no attempt has been made towards an unreasonable 
elimination of bolting or riveting. For instance, the 
longitudinals are attached to the shell plating by service 
bolts spaced 12*inches apart and are welded at the toe and 
heel by continuous light welds; then the bolts are removed 
and rivets or welded studs fitted. In other parts, where 
the minimum number of bolts necessary to properly tighten 
up the work approaches the total number of rivets re- 
quired in the riveted ship, the designer has simply added © 
the extra rivets instead of attempting to weld. 

This vessel has been designed in general conformity 
with the Rules of Lloyd’s Register of Shipping for elec- 
trically welded vessels, and instructions have already beer 
issued by the Director of Shipbuilding in Great Britain to 
proceed with the construction of a number of coastal ves- 
sels of about 200 feet in length after this design, and the 
303-foot vessels will probably be commenced shortly. 

Transversely Plated Vessel—It may be found desirable 
and expedient to break away entirely from the present 
methods of erection and of arranging material for which 
the limitations of a riveted joint have been primarily re- 
sponsible. That such an eventuality has been foreseen 
is evidenced by a design and method of erection devised 
by Mr. C. P. M. Jack, acting under the direction of the 
Electric Welding Committee. In this design one of the 
principal objects aimed at was the fabrication and weld- 
ing of large sections in the shops with a view to reducing 
overhead and field welding. With the exception of the 
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keel, center keelson, rider, bilge and sheer strakes and 
upper deck stringer, the vessel is plated transversely. The 
parts mentioned are those subjected to the maximum 
principal stresses and are worked fore and aft in long 
lengths of increased thickness, the butts being shifted and 
specially reinforced. 

The method of erection proposed is also a radical de- 
parture from existing methods. Instead of building from 
the keel upwards, this vessel is built from the stern for- 
ward. A large header—mounting two electrically driven 
cranes and containing the stagings, pipe fitters’, joiners’, 
carpenters’, and other shops, welding equipment, and fore- 
men’s offices necessary—for each ship travels along the 
way on tracks as each 6-foot section is completed. 

The design was adapted to standardized production and 
arranged so that a complete section 6 feet in length could 
be erected and welded at the ship each 8-hour shift. It 
was intended that the shop work be done entirely by 
women and the field erecting and welding by men. 


Tosi Turbine=Driven Auxiliaries 


are turbines of simple design have been developed 

by the firm of Franco Tosi, of Legnano and Milan, 
Italy, for the purpose of driving auxiliary machinery 
in the engine rooms of steamers. When applied to blow- 
ers, feed pumps, circulating pumps and electric generat- 
ing sets, these turbines are found to be economical in 
operation. 


me Capacity oF Tost Arr BLOWER 


In manufacturing the blower units, the turbine and 
blower are coupled together in compact form to simplify 
installation. These turbines, which are built for a work- 
ing pressure of 200 pounds per square inch, may be op- 
erated with equal success with open exhaust, attached to 
the condensing chamber, or fitted with an exhaust pipe 
which furnishes a back-pressure of 20 pounds per square 
inch. Normal operating power is produced with a steam 
pressure of 140 pounds per square inch, and the turbine 
will accommodate an overload of at least 10 per cent. 
Fixed on tapered bases with tie rods, turbo-blowers of the 
vertical shaft type can be installed as a complete unit from 
the deck of the vessel. Deformations of the hull, there- 
fore, cannot interfere with the operation of the blower. 
On account of the vertical division of the turbine frame, 


Figs. 2 and 3.—Types of Steam Turbine Electric Generating Sets. 
Development in Units Over 100 Kilowatts, the Turbine is the Same. 
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the turbine can be opened for inspection by simply loosen- 
ing a few bolts without the use of special tools. 

The blower, which is also built at the Tosi factory, is 
of the radial type, with taper-shaped blades at entrance 
and exit. The method of introducing the air horizontally 
into the boiler rooms produces very slight deviation. In 
specific installations the blower was run at a speed of 


if 


Se 


Fig. |—Steam Turbine for Driving Blowers Showing Simple 
Manner of Opening Parts for Inspection 


1,500 to 1,800 revolutions per minute, with maximum air 
capacity of 565 to 1,130 cubic feet per second, with an air 
pressure of 642 inches of water. The admission of steam 
is regulated by hand by means of a throttle valve. Should 
the turbine speed exceed 15 per cent of the normal rate, 
an automatic safety valve immediately shuts off the steam. 
For vessels of smaller type a blower of 13-horsepower 
has been designed which runs at the rate of 1,500 to 6,000 
revolutions per minute, with a capacity of 200 cubic feet 
at the same working pressure as the blower of greater 
capacity. 


Tursines For ELectric GENERATING SETS 

The weight and size of the steam turbines used for elec- 
tric generating sets have been reduced to a minimum in 
the Tosi design. The construction of all Tosi turbines, 
for this purpose, which range in size from 25 to 300 kilo- 
watts, is the same except for the blade development, which 
is increased for the sizes producing over 100 kilowatts. 
7 


The Larger Unit Produces 300 Kilowatts. Except for Greater 
The Smaller Unit Produces 30 Kilowatts 


Blade 
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Types of large and small units are illustrated in Figs. 2 
and 3. Complete forced lubrication systems are installed 
with oil cooler and circulating pumps, replacing the older 
ring lubricating systems. 

The dimensions of the Tosi turbine are such that the 
operating unit can carry a heavy overload as well as re- 
duced steam pressure. Saturated or superheated steam 
may be used. Control valves for inlet steam are provided 
in the first wheel. All Tosi turbines are fitted with 
governors. 


AUTOMATIC OvERLOAD VALVE 


Asa further safeguard, the larger units are fitted with an 
automatic overload valve, controlled by an oil servomotor. 


Fig. 4.—Turbine-Driven Condenser Pump, Generator 


Unit and Circulating Pump 


The electric generators, usually of the direct-connected 
type, work without spark, even under very rapid change of 
load. Tosi turbine-driven dynamos are usually built so 
that one main condenser serves all auxiliaries. In cases 
where it has seemed preferable, each single set has been 


Fig. 5.—Turbine-Driven Boiler Feed Pump Having a Fig. 
Capacity of 120 Tons of Water per Hour at a Pressure ane a 
alter 


of 250-280 Pounds per Square Inch 
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provided with its proper condenser. These generating 
sets are built in units, consisting of a generating set, con- 
densers and circulating pumps for cooling water, as illus- 
trated in Fig. 4. In these units, air pumps have been re- 
placed by hydraulic ejectors, which provide for the elimi- 


“nation of all gaseous products from the condensing cham- 
ber. 


. 
Unit Group ConstRucrion 


Turbines for water circulating, boiler feed, and oil 
circulating pumps, which are made in all current sizes 
and pressures, drive these pumps directly. To save floor 
space and simplify operation, all the necessary pumps for 
the condensing plant are incorporated in one unit group, 
which is driven by one turbine. The latter is actuated by 
a reduction gear wh‘ch operates at a speed of 500 revolu- 
tions per minute. A centrifugal water circulating pump, 
w th a g0-ton capacity and maximum pressure of 8 pounds 
per square inch, and a lubricating oil circulating pump, 
which furnishes the whole lubricating system of the main 
propelling machinery, are also included in the unit group 
construction. 


Borer FEED TurBo-PUmps 


In addition, a vertical centrifugal pump, driven by means . 


of a helical gear from the pump shaft, is provided for the 
extraction of the condensed water (Fig. 6). In Fig. 5 is 
illustrated a type of boiler feed turbo-pump which runs 
at the rate of 3,200 revolutions per minute. This pump 
has a capacity of 120 tons of water per hour, at a pres- 
sure of from 250 to 280 pounds per square inch. For 
smaller vessels, similar designs of turbo-pumps are built 
with capacities of 24 tons per hour and up. 


Tost TURBINES INSTALLED ON ITALIAN NavaAL VESSELS 


Reports from many of the vessels in the Italian Navy, 
where these turbine units have been installed, show that 
they have been operated with marked success in heavy 
war service, Exact measurements, taken during official 
tests at the Tosi shops, relating to the steam consumption 


- . . Tr . 
of these turbines when driving blowers and dynamos, in- . 


dicate that the fuel consumption for Tosi turbines is about 
25 per cent less than that recorded for other types of 
steam turbines installed upon navy vessels. Practically 
the same working conditions are obtained in the shop tests 
as are found in actual operation on board ship. 
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6.—Steam Turbine for Driving a Lubricating Oil Circulator Pump 
Vertical Centrifugal Pump to be Used in the Extraction of Condensed 


Fig. 1—Showing Rolls of 4-High Reversing Type of Mill. 


The Two Cast Iron Working Rolls, 34 Inches in Diameter, Weigh 20 
Tons Each. The Backing Rolls, 50 Inches in Diameter, of Cast Steel, Weigh 60 Tons Each 


Lukens New Plate Mill Largest in the World 


Of 4-High Type With Rolls 204 Inches Wide—New Mill Will Roll 
5,000 Tons of Plate Per Week—Six Furnaces Added to Steel Plant 


HE Lukens Steel Company is now operating a new 

204-inch mill, which not only exceeds any unit in 
the United States, but also anything in any other country 
in the world. This mill, a 4-high reversing type, is 
capable of rolling plates up to 192 inches in width and 
circles a few inches wider. 


DesiIcn oF tHE NEw MILL 


The new mill is built on the principle of the 2-high 
reversing plate stand commonly used in the British Isles, 
with a modification, viz., that the two finishing rolls are 
backed by two large supporting rolls. The purpose of 
these latter rolls is to stiffen the mill and to give it the 
added strength necessary to prevent springing of the oper- 
ating rolls when rolling wide, thin plates, thus insuring 
uniform thickness in the finished product. This arrange- 
ment also enables the use of operating rolls of smaller 
diameter, and thereby overcomes the difficulties of obtain- 
ing chilled rolls of the size which would be required in a 
3-high mill of this extreme width. There are two 34-inch 
diameter by 204-inch working face operating rolls of 
chilled iron with 27-inch necks weighing about 30 tons 
each, and two 50-inch diameter backing rolls of cast steel 
with ‘36-inch necks, weighing about 60 tons each. 


The housings of the mill are of steel and are built up 
in four parts, consisting of two side pieces—a top bridge 
piece containing the screw box, and a bottom bridge piece 
in which is located the seat for the bottom rolls. This 
novel method of construction is necessitated by the un- 
usual size of the housings, which preclude their being cast 
in one piece, since their machining and transportation in 
such form would be impossible. Each housing thus built 
up weighs over 400,000 pounds. ‘The mill stands about 40 
feet from the top of the screw cover to the bottom of the 
shoes, and its overall dimensions are slightly over 42 feet. 
The housing shoes are spread 16 feet 9 inches between 
centers and are of special design with extra large bearing 
surfaces. 

The foundation of the mill is of concrete built on solid 
rock.. The mill pinions are of cast steel and have double 
helical cut teeth, 42-inch pitch diameter by 60-inch face. 
The bottom pinion is connected to the engine jack shaft 
by a finely machined leading spindle of the universal type. 
This leading spindle is so arranged that it can be quickly 
removed and a slow-motion turning rig slid in place to be 
used in dressing the 50-inch backing-up rolls. The mill 
has a slack-up of 40 inches. 

The mill is driven by a 46 by 70 by 60-inch twin tandem 
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compound condensing engine, fitted with a jack shaft and 
a gear ratio of one to two, which renders it capable of 
giving an enormous torque for rolling wide plates. 


Process OF ROLLING THE PLATES 


The mill is fully equipped with tables so arranged as to 
do away with hand labor wherever possible. The ingots 
are received from the furnaces by a hydraulically operated 
ingot tilter, from which they go to the approach table, and 
from there to the mill tables. The approach table is about 
40 feet long; the mill tables are of about equal length. 
Each mill table consists of ten cylindrical rollers and five 
disk rollers. These rollers are driven by cut gearing, and 
the bearings and gearings are flood lubricated by an oil- 
pumping system, which is installed in duplicate. These 
tables are equipped with mechanical appliances for han- 
dling large plates, so that it is not necessary for them to 
be touched by hand power, as is usually the case in other 
present-day mill practice. 


Cut-Orr SHEAR WITH 210-INCH GaP 


After inspection, the plates proceed to the shear run- 
out table through the cut-off shear, which is hydraulically 
operated and has a 210-inch gap. The cut-off shear is 
located in the shearing building, as is also the side shear, 
which is of the same size, and the necessary scrap shears. 
Between these shears are located tables specially designed 
by C. L. Huston for the handling and turning of wide, 
long plates. These take the place of the usual caster 
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roller arrangement, avoiding hand labor. Another set of 
transfer chains carry the plates sidewise to the shipping 
building, where they are weighed and loaded. © 

Since it is possible to: roll ingots up to 60,000 pounds in 
weight, all the machinery is constructed with a view of 
handling these heavy plates. These large plates are rolled 
direct from the ingots, but, since this has always been the 
practice in the Lukens plant, no serious trouble is experi- 
enced from this. When the mill is operating at its full 
extent, it is estimated that it will have a rolling capacity 
of 4,000 to 5,000 tons per week. The new mill is known 
as the No. 5 mill and is located parallel to the present 140- 
inch 3-high plate mill. The position of the two mills and 
the arrangement of the tables permit easy transfer of hot 
ingots between these two units by means of a transfer 
bugey. By this arrangement, ingots can be drawn from 
the No. 5 mill and rolled in the 140-inch mill, or vice versa. 


New Steer PLrant to FurNISH MATERIAL 


To supply the increased metal to operate the new mill, 
an additional steel plant comprising six basic open hearth 
furnaces of 100 tons each has just been finished. There 
is room for two more furnaces, work on which has been 
started. Including this group of eight furnaces, which 
presents a distinct open hearth installation, the Lukens 
plant will consist of twenty-three basic furnaces and one 
acid furnace. The estimated annual capacity will be about 
500,000 tons of finished plates. 


Fig. 2.—View of Hydraulic Shears Capable of Shearing Material 2 Inches Thick. The Knife is 215 Inches Long; Shears, Between 
Housings, 210 Inches 
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Fig. 1.—The Steamship Araby When Partly Salvaged 


Interesting Salvage Work 
N interesting piece of salvage work was recently 
completed by the Salvage Section of the British 
Admiralty. The steamship Araby, of about 3,300 tons 
register, bound from the Argentine with a cargo of oats, 
ran aground on the French coast on December 21, 1916. 
The vessel was refloated on December 23, and while be- 
ing assisted into a harbor, then very busily engaged on 
war service, the towing hawsers parted. The forepart of 
the steamer ran up on to one of the harbor piers, and the 
after end on the other pier, causing the ship to become 
firmly fixed fore and aft athwart the harbor entrance. A 
few hours later the steamer broke her back near the 
stokehold bulkhead. The stokehold, engine room and No. 
2 hold filled rapidly, and the water also gained access into 
Nos. 3 and 4 holds. The vessel’s decks, with the exception 
of the poop and forecastle decks, were submerged at high 
water. ; 
Suip Breaks IN Two 

In view of the great national interest involved, salvage 
operations were commenced immediately, the wreck being 
subsequently lifted partially by camels and partially by 
pumping, and taken up harbor. The Araby then broke 
in two, being held together only by a few deck plates, etc. 
These plates were cut apart by oxy-acetylene gas, and, 
the two halves filling, they settled down on an even keel. 
By January 18, 1917, both halves were refloated and 

beached each side of the harbor clear of all traffic. 
Pending opportunity to remove the two portions of the 
wreck they were allowed to lie’ in this position until last 
summer, when the space occupied 
by the wreck was required ur- 
gently by the military authorities. 
Steps were then taken to remove 
the wreck. In the meantime the two 
halves of the vessel had been made 
watertight by the erection of con- 
crete bulkheads at the after end 
of the fore-hold and the fore-end 

of the after-hold. 


we 


REBUILT ON THE [THAMES 


In July the two halves were pre- 
pared for sea. By August 15, both 
halves were refloated, and were 
towed across the Channel to a re- 
pairing yard on the Thames, where 
preparations subsequently were 
made to reconstruct the ship. 


German Camouflaging 
BY CARL E. PETERSON 


With the armistice signed and censorship on the less 
important factors of the war removed, interesting facts 
about German methods of warfare are continually coming 
to light. In the accompanying illustrations are shown for 
the first time measures which were taken by German 
officers to camouflage German merchant vessels. This 
may be considered an unusual feature of the deceptive art 
of camouflage as it was practiced. 

Fig. 1 shows a merchant vessel which has been so suc- 
cessfully handled that at a distance it almost appears like 
a square block. As may be noted, the smoke stack and 
masts have been cut down to a minimum and the open 
spaces which would appear between the bow, the foremast 
and the smoke stacks have been filled in with canvas. 
The position of the canvas at the after part of the vessel 
is arranged to simulate an old Dutch sailing vessel. 


PROFILE DISGUISE 


An interesting disguise, which was placed fore and aft 
to dim the exact outlines of the ship, is shown in Figs. 2 
and 3. This consisted of a boom which was fitted with 
lengths of manila rope hung from the guys at regular 
intervals. This device made it possible to blend the vessel. 
into the horizon so that it had little or no visibility at a 
very slight distance. 

Probably the cost of fitting out this type of camouflaged 
vessel and the questionable practicability of the design 
prevented further adoption of this method, since few 


Fig. 1—German Vessel @amoudaved by Cutting Down Masts and Smokestack and Filling 
in Profile with Canvas 
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Fig. 2.—Rope Curtain Aft to Destroy Visibility of Ship Profile 


other ships carrying German seamen are known to have 
used this type of camouflage. 


Side=Launching of Concrete Barges at 
the Aberthaw Yard 


HE side-launchings on December 7 and 21 of con- 


crete vessels built at the Aberthaw Construction — 


Company’s shipyard, Providence, R. I., mark a departure 
in the history of New England shipbuilding. Only once 
before has the method been employed in this section of 
the country. The comparatively shallow depth of the 
water in front of the launching ways and the possibility 
of more economical handling of concrete work with the 
adoption of side launching, determined the engineers 
in their choice of this rather unusual method. 


DETAILS OF THE CONSTRUCTION OF THE Ways 


The four launching ways of 12-by-12-inch yellow pine, 
built at medium high-water level, with the outer ends just 
awash at high tide, were set at an incline of 1% inches 
in 12 inches. These ways rested on sills laid in trenches 
in the ground, the outer 
ends being supported on 
piling. Each pair of ways. 
the outside measurement of 
which was 9 feet, were set 
at an interval of 24 feet 
between centers. Across 
each pair of ways, under 
each longitudinal bulkhead 
in the lighter, and under the 
center of each watertight 
compartment, was placed a 
slider carrying the wedges 
and blocking. 

The outer unit of each 
pair of ways, at either end 
of the lighter, constituted 
the trigger way. This was 
extended to the rear and 
capped with a piece of yel- 
low pine to afford a bearing 
surface for the base of the 
jacks used to “start” the 


vessel on the ways. The 
trigger ways were rein- 
forced by two one-inch 


round steel bars, fitted with 


Fig. 3.—Rope Curtains at the Bow of the Ship 
to Break the Hard Lines of the Profile 


turnbuckles and running back to deadmen, which also 
served as anchors for the blocks and tackle which formed 
part of the releasing gear. 

At either end, under the lighter, and outside of the trig- 
ger ways, was placed a shoe of 10-by-10-inch yellow pine, 
fitted at one end with an eye at the other, with a lip, 
which set against the bilge of the lighter, holding it on 
the ways after it had been lowered to launching position. 
A half-inch wire rope ran up to the deck of the lighter 
from either end of the shoe, holding the latter snugly in 
place. A strut ran from a recess in the under side of the 
shoe to the inner end of the trigger bar, a piece of oak 
10 inches by 10 inches. The outer end of this was strained 
back by a 6-inch manila rope, doubled and made taut by 
a block and tackle running to the deadman in the rear 
of the launching way. The block was connected to the 
6-inch cables by a double strand of 4-inch manila rope 
which passed over the cutting block. On the other side 
of the trigger, and just inside of the strut, was placed a 
dog shore, 8 inches by 8 inches, which butted against the 
piling on the outer end of the launching way. Directly 


View of Concrete Barge Ready for Launching at Providence Yard, Showing Construction of 


Launching Ways 
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under the side of the lighter and resting on the launching 
ways was a tumbling block, beveled at either end, which 
fell clear when the vessel started down the ways. 


Tue LAUNCHING 


After the form work had been removed, the barge was 
lowered with building movers’ jacks to the blocking on 
the sliding ways, where it was kept in place by the shoes 
until the releasing gear was severed simultaneously at 
the cutting blocks. As noted above, the strain was taken 
by the manila cables attached to the trigger bars, and 
the deadman in the rear of the trigger ways. The resist- 
ance of the vessel as she struck the water broadside was 
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considered necessary by engine builders to have large 
machine tools to handle and machine the heavy castings 
that form the bedplates, columns and cylinders of marine 
engines, a great many comparatively small shops without 
large machine tools would now be engaged in building 
this type of machinery. 

It was this very condition that led to a new type of 
construction being evolved by a practical Pacific Coast 
engineer, in which the need for heavy machine tools is 
done away with. 

The primary object of this method of construction 
is the ability to make a perfect metal-to-metal fit of the 
main portions of the engine to insure rigidity, a vital 
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Details of New Design of Framing for Marine Reciprocating Engine to Facilitate Erection 


sufficient to arrest the momentum, no rope stops being 
necessary. 

These concrete lighters of 500 tons burden are 112 feet 
over all, of 34-foot beam and 11 feet 6 inches deep; the 
draft, when the lighters are empty, is 3 feet 9 inches. The 
Aberthaw Construction Company has under way plans for 
the construction of 1,000-ton barges. The building of self- 
propelled concrete vessels at the Providence yard is also 
contemplated. 


New Method of Erecting Marine Re= 
ciprocating Engines 
BY K. M. WALKER 

NE of the greatest handicaps that this country 
has had to deal with in meeting the present un- 
precedented demand for ships of all sizes and materials 
has been the difficulty experienced in obtaining main 
propelling machinery. In attempting to overcome this 
handicap, many and varied new methods have been 
devised to save labor, time and material in the con- 
struction of marine machinery and in the aggregate these 
new methods have resulted in a distinct saving all around, 

but even yet the demand far exceeds the supply. 
If it were not for the fact that it has been generally 


factor in marine engines, and a permanent alinement 
which cannot be disturbed, due to the fact that there 
are no undue stresses set up in the castings by pulling 
together faces which are not parallel. 

The time required in erecting the main portions of 
the engines would be reduced to a minimum, therefore 
the cost of this work would be substantially reduced, 
and as the larger machine shop tools are unnecessary 
for this purpose, the building of marine engines would 
come within the scope of the smaller shops, which hith- 
erto have been unable to attempt it; their only limit, 
using this method, being their capacity to rig gear for 
lifting the parts into position. 

The most necessary equipment would obviously be 
boring bars and heads, which are usually made right in 
the shop. In boring the column heads and feet for their 
respective mandrels, it is not necessary that the centerline 
be parallel with the centerline of the engine; this, then, 
allows of a little more leeway in any direction for a 
distorted casting. For holding up the bars, the ideal 
arrangement would be angle plates to take in all cen- 
ters, or failing this, either concrete uprights with ad- 
justment boxes or the mounting of bearing boxes and 
driving gear directly on the engine columns. 

In erecting the engines, all the castings, cylinders, col- 
umns, and bedplates are bolted together with bolts and 
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wedges, the latter being for lining up preparatory to 
boring for the mandrels. The bore of the cylinders should 
be completely finished before erection, 

After the engine is lined up, wedged by steel wedges 
driven between cylinder foot and column flanges, and 


bolted down solidly by bolts through the temporary lugs’ 


shown in the sketch the boring bar is inserted and all 
columns are bored out in line to a certain gage. A 
cylindrical cast iron mandrel is inserted in the bore when 
completed. 

The column bolt holes are then drilled and reamed and 
spot faced as shown in the sketch. Small washerlike 
distance pieces are made to fit between the flanges, and 
when the mandrels are in place and flanges bolted down 
the small temporary lugs on the columns are chipped off. 
The heavy castings are then held rigidly in perfect aline- 
ment, with no undue: strains set up which ares liable to 
cause breaking. 

In machining the sides for main journal boxes, gang 
cutters may be used, after the bottom is bored, being 
raised or lowered in the same way as a planer rail with 
bevel gears and screws. The machining of the facings 
for the reverse shaft brackets is done last and must be 


New Lights on Economic Aspects in 
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true with centerline of engine, and at the right height. 
The column facings for the reverse shaft brackets should 
be cast in true line horizontally with a hole cored through 
the center to take a boring bar, by means of which the 
facings are machined. By machining these brackets 
completely in the lathe, or boring mill, and leaving a 
small spigot to center them, they will be in alinement 
without further floor work, needing only to be raised 
to the correct height when the dowel pin holes are 
drilled. The thrust block, if designed to bolt against the 
bedplate, could be spigotted in the same way, and bolted 
into place without the usual lining up and fitting. — 

Again, in boring for the valve stem guide brackets, 
four of these brackets could be cast together, machined 
in the lathe with spigot parted, bolted into position, 
being in alinement at once. In fact, a large proportion of 
the machining could be done in this way, and a very great. 
saving of time effected. 

If the engine is designed to suit the tools at hand 
instead of designing it haphazard fashion, as is usually 
done, leaving the machine shop foreman to get over the 
difficulties as best he can, rather than throw away the 
casting, as often happens, very much time, labor and 
material could be saved. 


the 


Engineering Field 


An evidence of the close relation which exists between the problems of business 
administration, employment and co-operative planning and production among com- 
peting industries, and the more technical work of the engineer was brought out by the 
selection of subjects handled in the papers read before the annual meeting of the 
Society of Mechanical Engineers, December 3 to 6, 1918. 

Several years ago a wise man brought out the idea that the technical engineer with 
appreciation of the business and economic factors involved in government adminis- 
tration would make the most valuable public servant the country could employ. His 
ability as mayor of cities was taken as a point in question. 

By extension of the same reasoning, the engineer should be best fitted for a 
position of chief executive in a large business undertaking. His prominence in war 


production has also demonstrated this. 


In fact, his insight into the alive facts of com- 


petent business management as evidenced by the following abstracts shows that he has 


come into his own. 


Why has the word efficiency, which should stand for so 

much, fallen into disrepute in this country, is the question 
answered by H. L. Gantt, in his remarks before the 
society. We all recognize the importance of both indi- 
. vidual and collective efficiency. Yet in the mind of the 
average business man or mechanic the term “efficiency 
engineer” raises a feeling of hostility. To some of us the 
reason seems plain, simply that we have in the past meas- 
ured the “efficiency of our business” by the dollars ac- 
quired, rather than by the goods produced. In other 
words, the efficiency engineer has served the business 
system primarily in the accumulation rather than in the 
production of wealth. 

A business system bent on the accumulation rather 
than on the production of wealth, which would even cur- 
tail the production of wealth if thereby a larger measure 
could be brought into its own coffers, must needs finally 
run to the limit of its tether. A method which makes 
more efficient such a system shortens the time which it has 
to run. An efficiency engineer who, consciously or un- 
consciously, served the business system in the exploitation 
of workmen, necessarily got the ill will of the workman. 


He later got the ill will of the business man, who found 
that the amount of wealth he could get by exploitation was 
strictly limited. 

When the great war broke out in 1914 it became evident 
that the production of goods for the benefit of the com- 
munity, and not the production of wealth for the benefit 
of those who control the industries, was the task which 
had been set the nations engaged. It took England more 
than a year to learn this lesson, and we should have been 
fully prepared for it in 1917. That we were not prepared 
for it, and that many believed we could still continue 
businéss as usual, is now history. We have learned, how- 
ever, that production for the benefit of the community was 
the only basis on which we could carry the war to a suc- 
cessful conclusion. This has been emphasized by the 
elimination of “non-essential” industries. 

There is another reason why the term efficiency has 
been brought into disrepute. In the past our cost-keep- 
ing methods have always loaded onto the part of the shop 
which produced the goods the total expense of the shop, 
including the part that was idle. The term “efficiency” 
then seemed to have no connection with capital or invest- 
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ment, but only with labor. Under such conditions there 
was but little inducement to the owner to make his ma- 
chines produce more, and the reverse of an inducement 
to the workman, who was thereby laid off or saw his 
friend laid off. This fatal error which caused the oppo- 
sition of the workman, and the lack of sympathy on the 
part of the employer, was evidently due to a false ac- 
counting system, which was devised to put all the burden 
of inefficiency on the workman. 

When the great war started in 1914 it became impos- 
sible for the product turned out to bear the expense which 
had previously been distributed over a production three 
or four times as large; most people said, “These are 
extraordinary times; therefore we shall have to lay our 
cost system aside to keep till the war is over.” Some 
people, however, realized that a system which is not 
good for an emergency, when it is most needed, has 
something radically wrong about it. This was the answer: 
The product of a factory must bear only the expense used 
to produce it. It cannot bear the expense of idle ma- 
chinery which did not contribute to its production. The 
keener business men have realized that idle capital is no 
more entitled to wages than idle labor, and have begun 
seriously to study their plants to find out how they can 
use them to their full capacity. The result of this in- 
vestigation is twofold: 

(a) It does not result in laying off men, but gives em- 
ployment to more men, which secures the good-will of the 
worker. 

(b) It not only reduces the expense of maintaining 
machinery in idleness, but turns out a greater product 
from which revenue is gotten. 

In a few words, then, if we will eliminate our false cost- 
keeping methods, and put in those that are correct, we 
shall not only benefit both employer and employee, but go 
a long way toward the democratization of industry. 


Lapor DituTIon As A NATIONAL NECESSITY 


Not only in the field of efficiency has war acted as an 
educator. Its schooling is catholic. That the term “labor 
dilution” originated in England shortly after the declara- 
tion of war with Germany was brought out in a paper by 
Frederick A, Waldron. Its original application was in- 
tended to carry out in effect what the word “dilution” lit- 
eraily implied; namely, a thinning or spreading out. As 
applied to labor, it means the thinning out or spreading 
of the functions of the skilled workmen among those 
that are less skilled. A Bureau of Labor Dilution was 
therefore established by the Government to supervise and 
carry out its requirements. 

The original objective of this bureau was to relieve 
the skilled workman in the performance of certain ele- 
mentary functions of a task by. employing less skilled 
workers for this purpose and thereby accomplishing a 
given task in a shorter time. This bureau has created 
an element in labor dilution which was not included in 
the original programme in that it has already established 
in the minds of the consumer the fact that waste of labor 
and materials is the greatest foe to labor dilution. It is 
the engineer who must solve this problem in a scientific 
and satisfactory manner. 

Ultimately it must be “the survival of the fittest.” A 
nation’s industries must be those for which it is particu- 
larly adapted; they must be conducted in the most eco- 
nomical manner, and facilities for vending and trans- 
porting their products must be on an equally economical 
basis. For products of equal quality, those having the 
lowest unit costs will naturally maintain commercial and 
industrial supremacy. The nation, therefore, which can 
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deliver to the consumer its converted natural resources 
in the minimum time with the least expenditure of human 
energy is the nation which will lead the industry and com- 
merce of the world. 

This will involve the engineering of men and materials 
in the broadest sense. To accomplish this means a most 
broad and comprehensive national policy in the organiza- © 
tion of our legislative, banking, business, agricultural, 
transportation, mining and manufacturing policies. 

Labor dilution, as a part of the reorganization prob- 
lem, should include the questions of the functionalizing 
of the work of the skilled operative for the less skilled 
operative, the eliminating of all work except that which 
is absolutely necessary to produce the results, and the 
economizing in the use of the necessities of the day. 

After discussing the post-war problem of the scarcity 
of unskilled labor, due to cessation of immigration and 
the return of so many foreigners to Europe in war ser- 
vice and for reconstruction work over there, Mr. Wal- 
dron held that standardization of products and processes, 
aided (1) by co-operation of legislators, engineers, capital 
and labor, (2) by elimination of non-essential effort for 
compiling statistics, office and administrative work and 
of the non-essential citizen—the idle man—and (3) by 
education of executives and workmen so that the fullest 
use of all the available man power would be possible—all 
these factors would bring about results in this recon- 
struction period. 

A study of the problem indicates that, in its broadest 
meaning, labor dilution and the engineering of men are 
practically synonymous, since the former involves all that 
the latter implies. 


BritisH ENGINEERING STANDARD ASSOCIATION 


The subject of standardization was very ably handled 
by C. Le Maistre, secretary of the British Engineering 
Standards Association. It may fairly be said that the 
primary objects of standardization are to secure inter- 
changeability of parts, to cheapen manufacture by elimi- 
nating the waste of time and material entailed in pro- 
ducing a multiplicity of designs for one and the same 
purpose, and also to expedite delivery and so reduce main- 
tenance charges and stores. In 1901 the British Engi- 
neering Standards Committee was founded. From the 
small nucleus of seven members, a far-reaching organi- 
zation has developed with some 160 committees, sub-com- 
mittees and panels, including in all over 900 members, and 
dealing under one central authority with standards re- 
lating to practically the whole field of engineering. The 
British Engineering Standards Association has provided 
the neutral ground upon which the producer and the con- 
sumer, including the technical officers of the large spend- 
ing departments of the Government and the great classi- 
fication societies have met and considered this subject of 
such vital interest to the well-being of the engineering in- 
dustry of the country. 

The standardization of steel sectional material was the 
first work taken up by the committee. The British stand- 
ards for this material, so important in the construction of 
ships, bridges and underframes for railway wagons, have 
had a very wide adoption. The total number of sections 
is some 175, and the recently formed Mercantile Section 
of the Admiralty, as a war measure, was able to select 
from this list a largely reduced number and so put into 
operation an exceedingly economical measure with but 
little delay. The testing requirements of Lloyd’s Regis- 
ter and the other great classification societies and the 
Board of Trade have been unified through the work of 
the committee. 

It would appear from the steelmakers’ returns for 1913, 
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giving the tonnage of lengths rolled of each section, that 
95.7 percent had been produced by standard rolls, and 
only 4.3 percent by non-standard rolls, the work thus 
having proved of immense utility to the steel makers. 

In regard to the question of finance, the funds for 
carrying out the work of the committee have been pro- 
vided by the Government and the industries concerned. 
In 1903 the Government included in the estimates a sub- 
stantial contribution, which was subsequently extended 
for the years 1904-5-6 by a grant-in-aid equal to the 
amount contributed by the supporting institutions, manu- 
facturers and others. This was continued on a smaller 
scale down to 1916, and a further grant on the same con- 
dition is being continued to March, 1919. The Indian 
Government has been a generous supporter of the commit- 
tee, and the governments of other overseas dominions 
have also given financial assistance. 


MEMBERS OF THE GOVERNING COMMITTEE 


The Main Committee, as the governing committee is 
called, consists of members nominated by the leading 
technical institutions, viz., the Institutions of Civil En- 
gineers, Mechanical Engineers, the Iron and Steel Insti- 
tute, the Naval Architects, and the Institution of Elec- 
trical Engineers; there are also two representatives of the 
Federation of British Industries; and three members, not 
representative of any institution or association, but 
elected for their eminence in the profession. 

The Main Committee is the sole executive authority, 
and all specifications and reports are presented to it for 
final adoption. The procedure before embarking on any 
new subject is to ascertain by means of a representative 
conference that there is a volume of opinion favorable to 
the work being undertaken. If such is the case, the Main 
Committee nominates the chairman of a sectional commit- 
tee to take up the work in question, this committee being 
formed of technical officers, representatives of the various 
Government departments interested, representatives of 
the trade organizations concerned, and, lastly, experts in 

the subject to be dealt with. 

_ The most recent addition to the association’s activities 
is that of the standardization of the details in the con- 
struction of ships and their machinery. A conference re- 
cently convened at the instance of the Board of Trade, 
and representing Government departments, shipowners, 
shipbuilders and engineers, classification societies and 
consulting and naval architects, has unanimously decided 
to recommend to the Main Committee the setting up of a 
complete section to deal with this branch of engineering, 
in which, in common with all others, economic production, 
fostered by interchangeability of detailed parts, is of such 
vital importance. 

Standardization, after all, is no more and no less than 
proper co-ordination. To effect it may necessitate the 
sinking of much personal opinion, but, if its goal, through 
wideness of outlook and unity of thought and action, is 
the benefit of the community as a whole, standardization 
as a co-ordinated endeavor is bound increasingly to bene- 
fit humanity at large. 


EMPLOYMENT OF LApor at Hoc IsLanp 

America’s most colossal experiment in standardization 
of product is exemplified by the fabrication of standard 
ships at Hog Island, hence the details of the employment 
of labor there as presented by Dudley R. Kennedy are 
very closely related to the problems of efficiency, labor 
dilution and standardization already discussed. 

In the inception of the job when the engineering esti- 
mates were in preparation, it was recognized that the 
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labor problem would be one of the cardinal difficulties of 
the undertaking. Notwithstanding the difficulties, there 
were upon the payroll on January 19, 1918, 26,700 men, 
and there are now 35,000 employees. To obtain this num- 
ber and maintain the necessary interim quota it has been 
necessary to hire a few more than 230,000 people in a 
calendar year. This means a labor turnover of nearly 700 
percent. 

The management, appreciating the size of the human 
engineering phase, organized a department styled the In- 
dustrial Relations Department, having jurisdiction over 
the branches, Employment, Medicine, Surgery, Sanitation, 
Safety, Housing, Feeding, General Welfare and Service 
and Compensation. 

The manager of Industrial Relations ranks, with equal 
authority, with six other heads of departments, reporting 
direct to the president. This is an important point, as 
many companies now appreciate the importance of the 
human machine to a degree which places an executive in 
charge of Industrial Relations with authority paralleling 
that of executives in charge of other major phases of ad- 
ministration. This department occupies a two-story build- 
ing 251 feet long by 48 feet wide, with an ell 132 feet long 
by 63 feet wide. The employment department occupies 
the bulk of the first floor. The building was planned to 
afford as nearly a stream line or continuous process as 
possible through the various stages of the necessary em- 
ployment routine. Immediately the applicant for employ- 
ment finds for himself a place in one of six lines, formed 
before six doors, over each of which appears the name of 
the positions or jobs for which men are being examined 
in that “interviewing room.’ There, a man familiar with 
the specifications of the job for which he is selecting ap- 
plicants gives a short, courteous, but adequate and firm 
catechising, and determines the applicant’s fitness for the 
position which he seeks. 


PROGRESS OF THE APPLICANT THROUGILT THE YARD 


Having accepted the applicant, he passes h'm on to the 
registration clerks, who fill out a registration blank cover- 
ing the many details which it is necessary to record for 
purposes of identification, for the State Workmen’s Com- 
pensation Law, for the Selective Draft and for statistical 
purposes. This form, when completed, is handed the 
man and he proceeds to the physical examination, where 
he enters one of thirty booths and receives an examination 
in the nude to determine his fitness for work and for the 
particular job to which he is assigned. 

Successfully passing this examination, the applicant pro- 
ceeds to the photographic room, where he is photographed 
with his sequential employment number, which becomes 
his identification and payroll number, and shows his 
height and weight and date of hiring. 

The new man is then taken to the dispatcher and there 
the new men are grouped and taken by one of fifteen mes- 
sengers to the portion of the work for which they have 
been hired. When the messenger delivers a new employee 
to a department, the requisition issued the day previous is 
canceled, and the foreman signs a receipt discharging the 
obligation of the Employment Department. 

The messenger is made necessary for several reasons, 
but principally because the plant covers 900 acres, has 
18 miles of streets and is 21%4 miles lone and a mile wide, 
and it is quite a task for a newcomer to find his way about. 

Hog Island has all the problems of sanitation and hy- 
giene of any city of 35,000. The mosquito has been ab- 
solutely eradicated, and with it vermin of all kinds. The 
department maintains a chemical and bacteriological labo- 
ratory, which tests the drinking water supply at all po‘nts 
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of egress daily, analyzes sewerage, samples and tests all 
food served, and does all the work of the hospital on 
-sputum, pus, excretions, blood, urine, etc. It also main- 
tains the medical dispensary, contagious hospital and de- 
tention barracks, and its alertness and efficiency have 
made possible the phenomenal record of last winter as to 
the general health of workers, resident on the island, and 
the record of the present influenza epidemic. For both, 
Hog Island records were as good as any shown by army 
cantonments. 

The housing department task has been trying, but bar- 
tacks have been completed on the island for 5,000 em- 
ployees, a bachelor hotel has just been opened accommo- 
dating 2,200 men, with 2,200 rooms. A unit of 953 homes 


for married employees. of Hog Island, which rent for an 


average monthly rental of $25 for six rooms and bath, 
being completed. During the last year the housing bo. 
partment has furnished 16,500 accommodations in the city 
of Philadelphia. 

The wage setting and adjustment for the job has been 
a serious task, and, while the U. S. Shipping Board Labor 
Adjustment Board has fixed a standard scale for all ship- 
yards, covering the shipbuilding trades, the construction 
of Hog Telencll presented many problems on construction 
rates namralhvitag almost every conceivable craft. Not one 
day has been lost through strike or labor difficulty. The 
“open shop” has been maintained throughout, and it is only 
justice to say here that organized labor has, in the main, 
lived up to its agreement with the Government in not at- 
tempting to force recognition or the “closed” shop. 

Almost the universal problem with employers has been 
the question of securing a sufficient number of employees 
to operate at maximum capacity. It has been a question 
of “collection,” not of “selection.” 


Non-FINANCIAL INCENTIVES 


As we begin to deal more and more with large organiza- 
tions like Hog Island, and as operations become more 
highly specialized daily, the new theories of dilution of 
labor and standardization of parts tend to make these 
operations more stereotyped. How can we still retain the 
old feeling of craftsmanship is the question which Robert 
B. Wolf endeavors to answer in his paper on non-financial 
incentives. By the rivet records kept in the shipyards, 
this scheme has been attempted; the experiment, however, 

tended toward the development of expert technique by a 
few rather than complete understanding of all the fea- 
tures involved in the operation by the many. 

Mr. Wolf believes that creative work can be done to a 
great extent in modern industry without radical changes 
in equipment. To do this, individual progress records are 
necessary, so that the workman can know from day to 
day how he is improving in the mastery of the process. 

Although the example taken from the wood pulp in- 
dustry, with which the author is connected, has no direct 
application in many trades, the principles involved might 
be applicable elsewhere. ; 

The example, illustrated by Fig. 1, is from that branch 

of the wood pulp industry known as the sulphite process 
and shows a cooking chart which was designed to give 
the cook information about the reactions in the digesters 
in which the wood chips are cooked in a 6 percent solu- 
tion of sulphurous acid partly combined with a lime base. 
The skill in cooking consists in the proper control of the 
relief valve. 

At the end of the cooking process the gage and steam 
pressures will naturally come very close together, as the 
greater part of the SO, gas has been used. The gas- 
pressure curve is obtained by subtracting the steam pres- 
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sure from the gage pressure. It is really a resultant of 
the other two. If it drops too rapidly the cook knows he 
is relieving his digester too hard and checks the opening 
of the relief valve. If it does not drop rapidly enough he 
knows he must open the valve wider in order to increase 
the relief. Naturally, an ideal cooking chart was soon 
formed, being the joint work of the cooks handling the 
digesters and of the chemical research department. 
Immediately after the introduction of these charts a 
very marked increase in the uniformity of the pulp was 
noticed, and the cooks, while at first opposed to the new 
method of “cooking with a lead pencil,’ as they called it, 
soon learned to like their work much better, for the reason 
that they now had some way of visualizing the work in its 
entirety. In addition to more uniform quality of the pulp, 
NAMES OF COOKS AND 
GENERAL. INFORMATION 
FILLED IN HERE. 


GAGE |STEAM | GAS 
Hours EM eon ea a 


Total 7.00 
ACID TEST < Free 6.05 


Combined 0.95 


Acid Temperature 75 Degrees 
Fahrenheit. 


= GAGE — SS 


Pressure , Pounds. 


3.4 S$ © YF GB 8 10 86 ey ey 
Time , Hours. 


Fig. 1.—Cooking Chart for Wood Pulp Showing Steam and 
Gage Pressures and Gas Pressure Computed from Them 


the yield from a cord of wood increased something over 
5 per cent. It was found necessary to establish a con- 
tinuous progress record to stimulate constant effort. 

Such records can be grouped under three main head- 
ings: Quantity records, quality records and economy or 
cost records. Records of the costs will be a natural 
growth of the interest developed, as will intelligent study 
of new equipment. 

We should never lose sight of the fact that the degree 
of conscious self-expression which the workman can at- 
tain is in direct proportion to the ability of the organiza- 
tion to measure, for his benefit, the impress of his person- 
ality upon it. 

“In conclusion,” said Mr. Wolf, “I am well aware that 
to some of you this may seem like pure philosophical specu- 
lation far removed from the practical affairs of every- 
day life. I have said nothing, however, that I cannot back 
up by any number of additional illustrations, and my hope 
is that the example given will stimulate others to make 
similar investigations, so that we can fulfill our mission 
in this country by evolving an industrial philosophy which 
will have for its ultimate aim the continuous unfoldment 
of the latent powers in man.” 


Letters from Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliares—Breakdowns at Sea and Repairs 


This department is open to all readers of the magazine 
for the discussion of affairs in the engine room. All let- 
ters published are paid for at regular rates. Your ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


Two Handy Tools for Repair Work 


The two handy tools illustrated have been found to be 
time and money savers in the installation or repair of 
power plant machinery. 

In Fig. 1 is shown a ratchet drill holder. This sketch 
shows plainly just how the holder is made; also the advan- 
tage over the old-style holder or, as it is generally termed, 
the “old man.” For drilling pipes or shafting especially 
this holder will prove a time saver. 

The two elevator rods consist of 7%-inch by 24-inch or 
36-inch round C. R. M. steel, bent as shown for an 8-inch 
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Fig. 1.—Ratchet Dnill Holder 


or 12-inch radius and threaded for a length of 14 inches. 
The clamp iron and bridge are 12 inches by 2 inches by 
5% inch, respectively. Drilled with a 15/16-inch drill on 
each end to slide over elevating rods, the clamp iron has 
an opening in the center for the drill guide, as shown in 
sketch. 

In Fig. 2 is shown a shaft and pump piston 
rod straightener. This tool will come in handy 
for many pump, shaft, or piston rod repair 
jobs and should be employed in any shop doing 
engine repair work and on board ship. 

The construction of this teol is very simple 
and can easily be made in any blacksmith 


A Feed Water Improvement 


Some time ago there occurred in the columns of MARINE 
ENGINEERING a general discussion concerning the best 
position on the boiler for the feed check valve. Judging 
from the troublesome experiences of my _ sea-going 
brothers, as well as my own, this problem of feed water 
heating is, in my opinion, entitled-to far more considera- 
tion at the hands of superintendent engineers than it 
generally receives. 

In this particular case the feed water caused so much 
trouble that our chief resolved to make some improve- 
ments. This we were all glad to hear, for the saving in 
coal and labor, not to mention the improved circulation of 
the water, more than compensated for the additional ex- 
pense. 

I can safely recommend the idea evolved from the fol- 
lowing repair to all my brother engineers, since our super- 
intendent was so well pleased with the results obtained 
that several other vessels of the company’s fleet were so 
fitted. : 

The old check valve with its internal feed pipe, which 
projected into the interior of the boiler for about 3 feet, 
was taken off and a new check valve fitted on, but, in- 
stead of the internal pipe having slots on the under side to 
allow the feed gaining access to the boiler, it was screwed 
at the end (gas thread) so as to engage a coupling. A 
straight length pipe, about 4 feet long, threaded at both 
ends, was then screwed into the coupling at one end, and 
at the other end an elbow branch was screwed on; then 
another straight length of pipe, threaded at both ends, was 
fitted, one end being screwed into the above-mentioned 
elbow branch. This last length of piping measured the 
length of the boiler. 

A second elbow branch was then screwed to this straight 
length of pipe, and a straight length of pipe, about 2 feet 
long, was coupled onto the last elbow branch. While the 
other end was screwed into an elbow piece, a length of 
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shop; that is, the part marked B, the dimen- 
sions of which are given. The arm or lever 
plate has a length of 12 inches, 18 inches, 24 
inches, or longer, according to requirements. 
The fulcrum or shaft-bending screw is of 
heavy construction, made of carbon steel and 
hardened on the point, having a full length 
of V thread, five threads per inch. A “bend- 
ing indicator” is attached to B, thus eliminating all guess- 
work when bending shafts. 

When there is no lathe at hand for doing this work, a 
work bench or the floor may be used as a base for re- 
volving the shaft or rod by using two 34-inch by 10-inch 
bolts, cutting off the heads, bending the bolts to an L, then 
cutting a 60-degree bevel on the end and driving the bolts 
in the bench or floor. 


Stillwater, Minn. ANDREW DorTHEN. 


Fig. 2.—Shaft and Pump Piston Rod Straightener 


pipe leading from this piece to the center of the boiler was 
next laid down, and to this length a T piece was coupled, 
which allowed the feed water to gain admittance to the 
boiler. This T piece was made 3 feet 6 inches long and 
reached down fully 18 inches, all the pipes and elbow 
branches being jointed by touches of red lead and screwed 
well home. 

It will be readily understood that all these feed pipes 
were laid down on the top of the tubes which carry heat 
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to the water, so that the feed water was practically ob- 
taining heat from the tubes beneath and from the boiler 
water above. 

No doubt many of the readers will wonder why bends 
were not employed instead of elbow branches. This was 
done in order to allow for easy inspection of the different 
straight lengths in case any trouble should occur. 

Sydney, N. S. W. ANDREW LANG. 


Gasket or Circle Cutter 
A very handy gasket or circle cutter for use in the 
spindle of the drill press is made by machining a piece of 
2-inch round stock to a standard Morse taper to fit the 


Band to keep top}! 
cutter from springing| 4 


Gasket or Circle Cutter 


drill press, drilling and filing a slot for the cutter bars and 
- fitting two securing cap screws. The cutter bars are each 
adjustable to various diameters. The sketch tells the 
story. C. H. WILtey. 


A Steam Pipe Repair Job 

While in port the chief engineer decided to have a few 
necessary repairs made to the engines and boilers. Ac- 
cordingly, orders were given to blow down all boilers, and, 
having raised steam on the donkey boiler, the second engi- 
neer went up on top to open the auxiliary stop valve. Im- 
mediately on opening it, however, he was surprised to hear 
a hissing sound. Upon investigation, a piece of pipe, as 


Fig. 1.—Steam Pipe as Blown Out 


shown in Fig. 1, was found to be blown out. This, of 
course, made it necessary to close down again and gen- 
erate steam in one of the main boilers. 

The chief, in the meantime, went ashore to see what he 
could pick up in the way of piping. His search resulted in 
a piece just 30 inches too short, so it was decided to make 
the following repair: 

By referring to Fig. 1, it will be seen that the blow-out 
occurred in such a manner that the pipe had the appear- 
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ance of having been cut by a knife, the break being al- 

most at an angle of 45 degrees. This, however, enabled 
us to make a good repair job. 

By removing the lengths of pipe connected to the frac- 

tured piece, we were able to drill two 1 1/16-inch holes 

through the broken pipe and 

two holes of the same size 

through the bottom part of the 

steam pipe. We then made two 


I-inch studs with nuts and 
washers, also two pairs of clips, 
j or brackets, Fig. 2. 


The broken part of the pipe 
contained two bolt holes; but 
we did not think it wise to 
place bolts through, so the 
holes were drilled and tapped 
for 7%-inch studs, since it was 
evident that on being tightened the studs would not draw 
the fracture apart, as would be the case if bolts were used. 

Eyerything being now prepared, a large quantity of 
Smooth-On, previously made up, was applied to the frac- 
tured pipe, and, carefully putting on the broken part, so 
as not to disturb the Smooth-On, we had it properly bolted 


Fig. 2.—Improvised Brackets 


Washer 


Fig. 3.—Pipe Showing How Repair Was Effected 


down with the studs and washers with a lappet or gromet 
thoroughly steeped in Smooth-On. After adjusting the 
studs we then put on the clips, one between the flange and 
die stud and the other between the two studs. The re- 
maining length of pipe was then bolted on and-the job 
was completed. Steam was again raised in the donkey 
boiler, and, heating up slowly, we put a little more strain 
on the studs, clips and joint. After lagging the pipe over 
again, the stop valve was fully opened and we were de- 
lighted to see that our efforts were successful. 
Fig. 3 shows how the repair was effected. 
MEcHANIC. 


Butterfly Wrench 


For readily unscrewing and tightening of the butterfly 
nuts of the various electrical circuit breaker panel doors, 


Wrench for Butterfly Nuts 


junction boxes, and other casing covers about the ship, one 
of our electricians has made a very useful little plate iron 
butterfly nut wrench, a clear sketch of which is shown in 
the illustration. It may be of the same’ value to others, 
so it is passed along. CHEW. 
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Some Interesting Repairs 


The following may be of interest to some of the “sea- 
going” readers: 

Fig. I represents the high pressure’ column and part of 
the condenser of a triple-expansion engine, column and 
condenser being cast in one. While under way, water 
commenced to run down the high pressure guide, and after 
a short while a piece of the guide, about 8 inches by Io 
inches, fell out of the column at 4, Even with the engine 
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Fig. 1—Showing High-Pressure Column and Part of 
Condenser of Triple-Expansion Engine 


stopped the water continued running, and for a time we 
were at a loss to understand the cause. 

On shutting the main injection, the flow stopped, and 
after opening the condenser door we found that the 
column was divided so as to form an air vessel for the 
circulating water. A wrought iron patch, fitted tem- 
porarily over the hole and secured by 54-inch brass tap 
bolts and a rubber gasket, took us into port; but, as the 
metal was spongy and did not give a good hold for the 
screws, these were removed 
later and a piece of wood 
fitted at B. The column 
above the wood was then 
filled solid with Portland 
cement, thus making a 
permanent repair. 

Fig. 2 shows the stop 
valve (8 inches diameter) 
on the same engine. While 
giving the engines a try- 
out, the seat lifted, entirely 
shutting off the steam. As 
the valve was only partly 
open, we were able to get 
the seat back by closing the 
valve tightly. This was re- 
paired by drilling and tap- 
ping four 34-inch holes, 
just allowing the point of 
the drill to enter the brass 
seat. Tight-fitting tap bolts 
were screwed home and 
lock nuts set up, after which the seat gave no trouble. 

Fig. 3 shows a diagram of the working parts of a steam 
reversing gear (engine 1,200 indicated horsepower). This 
gear had given trouble for years; the steam cylinder re- 
ceived steam at 160 pounds per square inch, but, in addi- 
tion, one and sometimes two men were required to help 
pull around the wheel. In port, with no steam available, 
the gear could be operated easily by the handwheel, but 
on applying the steam the gear locked itself. After some 


Fig. 2.—Showing Stop Valve 
on the Same Engine 


; we 
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discussion we finally came to the conclusion that the 
fault lay in the screw on the shaft. As this had a rather 
fine pitch, the force of steam, acting almost at right angles 
to the thread, produced a locking action. The shaft was 
therefore cut and a new end fitted having a thread of 
double the pitch and new nut to suit. 

After this the gear gave no further trouble; in fact, it 
was as handy as an all-round gear and quicker in action, 
although, of course, somewhat harder to move when tried 
by hand alone. 


San Francisco. A. B. BLunpDuN. 


Some Defects in Marine Design 


-The need for improvement in the design and layout of 
engine and boiler rooms, especially in auxiliary plants— 
pumps, fans and electric lighting—is evident to the most 
casual observer. Those who work in the engine room, 
however, also realize certain defects in the design of boiler 
mountings, such as check valves, stop valves, safety valves 
and steam pipes. It is against these that I wish to vent 
my sentiments. 

Now take, for instance, the check valve, which, in my 
estimation, is one of the most important valves on a 
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Fig. 3.—Diagram of Steam Reversing Gear 


boiler. Looking carefully at the flange 
where it is bolted to the skin of the boiler, 
-one generally finds two ribs, one on top 
and the other on the bottom of the chest. 
These ribs are, of course, indispensable. ~ 
Nevertheless, should some of the stud 
holes be so placed that they come in 
close contact with these ribs? When one gets a job of 
taking off a check valve and putting it on again one is apt 
to wish the draftsman who designed the job the compli- 
ments of the season, as I have done many a time. | refer 
principally to tightening up those nuts which foul the 
ribs. Since in these positions it is impossible to grip a 
full nut with the spanner, one generally has to use a calk- 
ing tool to tighten up these nuts... You can never judge = 
whether the nuts are hard up by this method, and as a 
result the nuts are chewed away. That makes it always 
harder for one when the valve has to come off again. 

But this is not the only disadvantage. By using a calk- 
ing tool, the studs are very liable to be broken off, which 
generally means taking off the valve and starting all over 
again. In the case of other nuts the holes in the casting 
are generally marked off and drilled so close to the body 
of the casting that when the nuts are being tightened 
down the corners of the nuts generally foul the body of 
the casting. This results in one’s having to take two bites 
at the nuts instead of one. 
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' side of the bridge, hard up against the bridge. 


- out of shape and making them useless. 


“mize! 


e 


FEBRUARY, I919 


In the case of the stop valves, the bridge is often cast 
onto the cover. One generally finds four nuts, two on each 
The posi- 
tion of the stop valve on the boiler, of course, brings it 
more directly under the control of the engineer. Not so 
with the check valve. One generally finds trouble in 
gaining access to this, because the smokebox is hard up 
against it. This inconvenience makes the nuts which are 
close to the ribs still harder to tighten up. 

But one of the most badly designed jobs I have ever 
seen or handled was in a stokehold containing six boilers, 
where an auxiliary steam pipe was laid down, and also a 
line of main steam piping. Both lines of piping com- 
menced on the forward center boiler and ran parallel 
across the top of the center after boiler to the engine 
room. On the top of this boiler was a main stop valve. 
and just where the main steam pipe passed this stop valve 
there was an expansion joint with six 14-inch nuts on the 
gland. The distance from the expansion stud to the stop 
valve was only 3 inches, with the same distance between 


the auxiliary steam pipe and the other expansion stud. 


The spanner could only be used on the two top nuts. To 
slacken or tighten up the other four nuts one had to em- 
ploy the services of a light flogging hammer and a chisel 
bar, which generally resulted in knocking the nuts ‘totally 
Every time this 
expansion joint had to be packed it meant new nuts; and 
yet marine engineers are constantly being told to econo- 
I had the pleasure of packing this particular joint 
twice, with the temperature well up over 90 degrees—the 
hardest job experienced during my sea time. In my esti- 
‘mation, it would have been far better to have designed 
this gland to carry four 14-inch nuts instead of six 1%- 
inch nuts. An expansion bend would have obviated the 
trouble and saved time, money and unsuitable language. 


A. L. 


Facilitating Removal of Regulating Valve 

On the supply or make-up water lines to our feed tanks 
we had a number of balanced float-controlled regulating 
valves, and because of the wire drawing of the water it 
was found necessary to remove them and grind them in 
at frequent intervals. These were 2-inch lines, and the 
regulating valves were of the screwed type, so that their 


Removable Regulating Valve 


_ temoval involved the taking down of part of the make-up 


piping each time. 

We finally overcame this difficulty in the manner shown 
in the sketch. Two long nipples were screwed in the inlet 
and outlet of the valve, and then to the end of each nipple 
was screwed a companion flange which matched a similar 
flange screwed onto the ends of the water piping. The 
distance between the flange faces was made a standard 
dimension—iIo inches. Hence when it was necessary to 
tegrind a valve it could be quickly removed from the line 
by simply removing the holding bolts from the flanges and 
slipping out the section containing the valve. An extra 
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valve, made up with the nipples and flanges, was always 
kept on hand, which could be slipped into the space and the 
whole controlling mechanism put back in operation in less 
than ten minutes’ time. The worn valve could then be 
ground in at leisure and held in reserve. Wo Ay IE, 


Key Jimmy 
This tool is about the handiest and most efficient simple 
tool that the writer has ever met with, and because it is 
so constructed like a jimmy it has been given that name. 


Palley: 


y Ul 


/ 


Ui 
SSS 


Key Puller Which Does the Work 


Its effectiveness lies in the combination of leverage, 
plus jarring forcing blows, as illustrated. The upward pull 
of the lever is maintained while striking the blows as the 
key moves out. Packing pieces are used behind the heel 
of the tool at 4. ENGINEER. 


Star Wrench 


While the writer is not the originator of this type of 
wrench, he has used several of them on board ship for 
adjusting main bearing nuts, and, as they permit the 
wrench being used so handily at most any angle, I have 


File on dotted lines 


: For driving 
~~ “with sledge 


Star Wrench 


often wondered why all ships’ engine rooms do not have 
them. 

I have visited many ships and have noted that the old 
type hexagon box wrench is about the only thing they 
have, so I am submitting these sketches showing how the 
old wrenches can be made over into this handy star type. 

Orp TIMER. 
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Questions and Answers for Marine Engineers 


Inquiries of General Interest Regarding Marine Engineer- 
ing and Shipbuilding Will Be Answered in this Department 


CONDUCTED BY “NAVAL ARCHITECT” 


This department is maintained for the service of prac- 
tical marine engineers, draftsmen and shipbuilders. All 
mquiries should bear the name and address of the writer. 
Anonymous communications will not be considered. The 
identity of the writer, however, will not be disclosed un- 
less the editor is given permission to do so. 

There will appear in this column from time to time 
questions which have been asked by the Board of Steam- 
boat Inspectors in the various examinations for engineers’ 
licenses conducted by them. Such questions will be de- 
noted by an asterisk (*) placed before the number if 
from examination for grade of chief, and by a dagger 
(+)if from examination for other grades. 


Development of Hawse Pipe 


_Q. (991).—Will you kindly explain how to lay out and develop hawse 
pipes for stockless anchors, also how to obtain a true section through 
the centerline of same with respect to pipes and shell of ship? 


A. (991).—This question would require a rather lengthy 
answer, and it does not seem well at this time to publish 
the same in these columns. One method of making this 
development is given in “Laying Off,” by Attwood and 
Cooper, published by Longmans, Green Company, New 
York. 


“Push” and “Pull” on Crank Pin 


Q. (994).—Find push and pull on a crank pin, 72-inch cylinder, 10 
pounds pressure, 26-inch vacuum. Should the text not read “push” or 
“pull”? What would you give as the definition of “push” and of “‘pull’’? 


A. (994).—This question was answered in the July, 
1918, issue. It is probably expected that the answer gives 
the steam force acting upon the piston rod at the begin- 
ning of the down stroke and up stroke, or a “push” in one 
case and a “pull” in the other. 


Duties of Loftsman, Shipwright and Shipfitter 


Q. (990).—Please define the duties of a loftsman, shipwright and 
shipfitter. X. 


A. (990).—Loftsmman is the term given to men who, 
working indoors, prepare in the mold loft templates of the 
various parts of a vessel’s hull. It is customary in this 
country for the loftsman to take the offsets from the 
draftsmen’s small scale lines, lay them down and fair 
them full size on the loft floor. From blue prints he may 
then proceed to make molds of the frames, floor plates, 
deck beams and practically all parts of the vessel—in many 
cases all but several of the shell plates. The templates 
are usually made of wood or heavy paper. 

To the shipwright or ship carpenter is given the work of 
laying the keel blocking, putting necessary staging in 
place, shoring the structure and fairing the frames with 
ribbands. Placing the launching ways, laying planking, 
tank-top ceiling and all outside carpentry work would 
generally be done by the shipwright. The fact that a lofts- 
man often used wood in the construction of the molds 
made it natural for the shipwright to take up loft work. 
Mocking up intricate portions of the structure does in 
reality require no small skill. 

Formerly a shipfitter was expected to make all molds, 
using blue prints then issued and constructing molds of 
the work as these were necessary. Now the shipfitter lays 
off the plates and shapes from the molds sent from the loft, 
directs the assembling of the structure and lays off holes 
not located in the loft. He may be given the work of 


making molds in case of alteration of difficult plates, 
which is termed “lifting.” 

The truth of the matter is that all three of these trades 
are similar; in fact, in large shipyards each of them in 
turn as often divided into several special ones. 


Point of Cut-Off 


_ Q. (993).—An engine has 8 feet 6 inches stroke, %-inch lead and 2Yy- 
inch lap; the valve travel is 10 inches. What is the point of cut-off? 
I would appreciate having the answer in the form of a formula and also. 
by a graphical method. 


A. (993).—Fig. 1 shows the solution of the problem by 
Zeuner’s diagram. With O as center and OG radius, equal 


_ to one-half the valve travel, draw circle ECG. Lay off OA 


Fig. 1.—Solution by Zenner’s Diagram 


equal to the lap and AB equal to the lead, and erect BC 
perpendicular to OG. The line OC will now be the diam- 
eter of the circle BCD, which in turn will give the loca- 


_ tion of the valve from its mid position. Hence the cut-off 


will occur when the valve displacement is equal to the 
steam lap, or at the crank angle ODE. If the effect of 
GF 
the connecting rod is neglected, cut-off will occur at : 
i GH 
or about .74 of the stroke. Although possibly there are 
some arbitrary rules which will give the position of the 
cut-off, I do not know of these. If desired, the point of 
cut-off may be found by this formula, which requires a- 
knowledge of trigonometry for its application: 


r lap ; lap + lead 
Wh oom) Cosme | { <== |) Sagi (| ee aes 
YY, travel Y travel 


‘This formula, likewise, does not take into account the 
angularity of the connecting rod. 


Effect of Linking Up High-Pressure Cylinder 


Q. (992).—Suppose you have an engine whose cylinders are develop- 
ing the same power and you run the cut-off in on the high pressure, 
which cylinder does the most work? 


A. (992).—Running the cut-off in on high pressure will 
reduce the total work of the engine; it should not change 
the division of work among the cylinders. 
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Valve Movement by Shifting Eccentric 


Q. (995).—If you move an eccentric having a 5-inch throw, % inch 
on the shaft, diameter 15 inches, how much do you move the valve? 
How would you measure the % inch on the shaft? The answer is 
% X 5/15 = 1/24 inch. How would you reason this out? 


A. (995).—For small changes of angular advance 
(shift of eccentric) the change in position of valve may 
_ be readily found in the manner outlined here. 

O is the center of shaft, A the center of eccentric. 
Then if the eccentric is moved around the shaft so that B 
takes the position D, then A, the center of the eccentric, 


will move a proportionate distance and will be at C, or 


AC Y, travel of valve 24 
— = 2 ihe ALC = XK = 1/24 inch. 
BD YZ diameter of shaft 7, 


‘It should be noted here that the throw of the eccentric, as 
used in this case, means the total travel of valve. 


Women as Naval Architects 


The entrance of women into many scientific activities 
has shown itself from time to time in an earnest desire 
to be given a status in the particular activity in which 
they have qualified themselves to become useful members. 
It is certainly a sign of the times when the council of the 
Institution of Naval Architects is seeking to obtain the 
views of the various classes of members of the institution 
on the subject of the admission of women to the class 
or classes of membership for which they may, apart from 
the question of sex, be qualified under the present rules 
of the institution. At the present time women are not 
eligible under the existing rules covering the admission of 
candidates. To make their admission possible, therefore, 
it will be necessary to alter such rules, which procedure 
requires the assent of a two-thirds majority. If this is ob- 
tained, the consent of the Privy Council to the correspond- 
ing alteration in the Royal Charter of Incorporation would 
also have to be obtained. It is understood that at the 
present moment there are only three women seeking ad- 
mission into the institution. Each of these applicants has 
received a technical training and has been engaged in 
making calculations or carrying out experimental work 
connected with shipbuilding. One of these applicants is 
the joint author with a member of the institution of a 
paper contributed to last year’s transactions. This 
paper, “The Effect of the Longitudinal Motion of a Ship 
on Its Statical Transverse Stability,” by Mr. G. S. Baker, 
O.B.E., and Miss E. M. Keary, was read recently. If 
women are admitted, they will only be admitted on the 
same qualifications which apply to men. 


Shipping Developments at Belfast 


Definite and interesting information as to the ship- 
building developments now under way at Belfast was 
communicated by the chairman of the Belfast Harbor 
Board at one of its recent meetings. During the past 
year about 150 acres of the harbor estate on both sides of 
the River Lagan have been let to the local shipbuilding 
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firms, almost doubling the area previously devoted to ship- 
building and marine engineering. About 124 acres have 


been let to Messrs. Harland & Wolff, Ltd., and 24 acres to 
Messrs. Workman, Clark & Company, Ltd. On an area 


of 85 acres of recently reclaimed land on the east side of 
the Musgrave Channel, Messrs. Harland & Wolff’s con- 
tractors are now laying out a new shipyard, erecting work- 
shops and installing the necessary overhead equipment. 
With a water frontage of over goo feet, there is accom- 
modation for six building berths. On these it will be 
possible to construct vessels up to and over 1,000 feet. On 
another area of 40 acres, situated between Musgrave 
Channel and Queen’s Road, the same firm intends to lay 
down premises for engineering purposes. 

Messrs. Workman, Clark & Company have also acquired 
24 acres for extensions to their north shipbuilding yard, 
supplementing the extension carried out about five years 
ago, at which time the firm laid down two building berths. 
At present the firm has twelve building berths, five of 
which are in the south yard. Side by side with this pri- 
vate enterprise the harbor commissioners are embarking 
on a most extensive scheme of harbor works, including 
wharves and jetty quays and deepening of channels. The 
operations incident upon the carrying out of these changes 
will be spread over a considerable number of years. 
Parliamentary powers, involving an expenditure of two 
and one-half million pounds on these works, including the 
construction of a new graving dock 975 feet long, with 
an entrance width of 111 feet, have been obtained during 
the present session. 


NEW BOOKS 
StorinG, Its Economic Aspects AND Proper MeEruHops. By H. 
B. Twyford. Size, 6 by 9 inches. Pages, 200. Illustra- 


tions, 96. New York, 1918: D. Van Nostrand Company. 
Price, $3.50. 

This book, which has been compiled by a man who in 
his connection with the Otis Elevator Company has had 
unlimited opportunity to collect valuable data, gives clear 
specific suggestions for the solution of storing problems. 
The subjects covered include: Economic Questions Con- 
nected with Storing; Specifications, Definitions, and Stan- 
dardization; Location and Equipment of Storeroom; Ap- 
pliances for use in the Storeroom; Manual Operations; 
Clerical Work—Inventories; The Stores Department; 
Receiving Material; Inspecting and Placing Material in 
Storeroom; and Deliveries from Storeroom. 


Tue SHIPBUILDING INDUsTRY. By Roy Willmarth Kelly and 
Frederick J. Allen, director and assistant director, Har- 
vard Bureau of Vocational Guidance. Introduction by 
Charles M. Schwab. Size, 5%4 by 8 inches. Pages, 302. 
Illustrations, 103. New York, 1918: Houghton Mifflin 
Company. Price, $3.00. 

Written with the assistance of the Shipping Board and 
prefaced by Charles M. Schwab, this book may be con- 
sidered authoritative in all its details. The illustrations 
include pictures of shipyards and shipyard work over the 
entire country, covering the chief operations in present- 
day ship construction. The following headings serve to 
indicate the scope of the book: A Great National Enter- 
prise, Reviving a Neglected Industry, Products of the 
Shipyards, From the Blueprint to the Finished Ship, A 
Glimpse of a Modern Steel Shipyard, Naval Architecture, 
The Construction of the Hull, The Metal Trades and the 
Electrical Department, The Woodworking Shops and 
Yard Maintenance, Executive and Clerical Positions in 
Shipbuilding, The Building of Wooden Ships, Recruiting 
and Training the Industrial Army, Future Employment 
Opportunities in American Shipbuilding. 


Shipbuilding and General Marine News 


Contracts 


for 


New Ships—Shipyard 


Improvements— 


Engineering Projects—Improved Appliances—Personal Items 


REQUISTIONED SHIPS BEING 
RELEASED TO OWNERS 


Shipping Board’s Decision Af- 
fects 248 Vessels Aggregat= 
ing 1,219,000 Tons 


Early in January announcement was 
made by the Shipping Board of the re- 
lease of requistioned vessels of 3,000 
tons or under from Government control. 
On January 16 all requistioned vessels, 
except a few retained for transport ser- 
vice, were ordered to be turned back to 
their owners. The vessels will be actu- 
ally released as soom.as present voyages 
have been completed and ships have 
been docked at American ports. In 
every case release will be given on each 
individual vessel, and not as a class or 
group of vessels. No conditions are 
placed upon the owners, except that they 
are obliged to maintain ocean freight 
rates wherever fixed and announced by 
the Board. 

According to estimates of Shipping 
Board officials, 248 vessels aggregating 
1,219,000 deadweight tons are affected 
by the Board’s decision. In the place of 
those ships which are retained for trans- 
port service, because especially fitted for 
that purpose, owners will receive an 
equal tonnage of Government-owned 
and equipped ships. 

With the withdrawal of the American- 
owned requistioned shipping from the 
Shipping Board’s jurisdiction, those ves- 
sels remaining under the Board’s con- 
trol are the few requistioned ships used 
for transport service as noted above, 
vessels requistioned on the ways when 
only partially complete, but title to 
which was obtained by Government pur- 
chase, vessels constructed out of Gov- 
ernment funds, and the chartered and 
commandeered foreign tonnage. The 
total number of ships owned by the 
Board is 636, of 2,348,250 gross tons; 
of which 534, of 1,904,913 tons, are new 
vessels; 50, of 257,962 tons, are former 
German ships;.6, of 24,417 tons, former 
Austrian ships, while 37, of 100,962 tons, 
are former Great Lakes ships. 


Neutral Ships Released 


On January 8 the Shipping Board an- 
nounced that neutral vessels would be 
permitted to charter to the various time 
charters as in pre-war times. It is un- 
derstood that 80 steamships of 478,769 
tons requistioned from Dutch owners 
for the war emergency will also be re- 
turned to their owners at an early date, 
with the same proviso that in cases 
where former Dutch ships are now in 
service as transports they will be re- 
placed ton for ton by Shipping Board- 
owned vessels. The Board also has 
under requisition approximately 300 
steamers of about 1,417,000 tons owned 
by other foreign Governments than Hol- 
Jand, which will come under this ruling. 


British Government Releases Re- 
quistioned Ships on March 1 


On January 15 the Shipping Control- 
ler announced that British ships com- 
pleting voyages on and after March I at 
ports of delivery in the United King- 
dom, or, in exceptional cases, at ports 
abroad, will be relieved from requisi- 
tion, except in so far as they are re- 
quired for Government purposes, or if 
they are ships to which special condi- 
tions apply. With a view to safeguard- 
ing the essential imports and exports of 
the United Kingdom and the Allies, it 
is explained, it will be necessary for 
some time to maintain a system of direc- 
tion as to the employment and limitation 
of freight rates for essential com- 
modities. The release does not apply to 
ships. wholly engaged in the naval and 
military services. 


French Requistioned Steamers 
Will Be Returned 


Under date of January 12 the French 
Government announced that all mail 
steamers requistioned by the Govern- 
ment during the war would be placed 
at the disposal of their owners before 
February 15. 


SHIPPING VALUES TO BE 
WRITTEN OFF 


Hurley Plans to Cut Off $1,000,- 
000,000 of Total 


After extensive investigation, Chair- 
man Hurley, of the United States Ship- 
ping Board, has formulated a policy, 
which has been officially approved, to 
write off virtually $1,000,000,000 from the 
cost of American shipping built during 
the war. A proportionate write-off 
from the valuation of American ship- 
yards may possibly be included in the 
finished plan. This write off, which 
would apply to ships worth approxi- 
mately $3,000,000,000, would enable 
American shipping to make rates that 
would insure successful competition 
with other maritime nations and keep 
the seas open to the great business de- 
velopments expected at the end of the 
war. 


Colby Resigns from the Shipping 
Board 


Announcement has been made of the 
resignation of Commissioner Bainbridge 
Colby from the Shipping Board. This 
resignation, which has been on file since 
last December, has only recently been 
made public. Although Mr. Colby felt 
the necessity of returning to his private 
business as soon as. possible, he has re- 
mained with the Shipping Board during 
the interim, knowing that his services 
were still necessary. His work as Com- 
missioner has at all times been greatly 
appreciated by Chairman Hurley and the 
other members of the Shipping Board. 


FIRST SHIPPING BOARD VES- 
SELS ALLOCATED 


272,584 Deadweight Tons Als 
ready Placed 


The Shipping Board released thirty- 
three vessels for private operation on 
January 16 to establish important ser- 
vices between New York-Greece, New 
York-United Kingdom, Philadelphia- 
United Kingdom, New York-Portugal, 
New York-North Africa and Egypt, 
New York-Finland, New .York-West 
Africa, New York-South Africa, New 
York-Dutch East Indies, New York- 
Australia and New Zealand, New York- 
Philippines, China and Japan, New 
York-India, New York-Bahia, Blanca, 
Port Madry and Punta Arenas, and New 
York-Antwerp. , 

These vessels, aggregating 272,584 
deadweight tons, were distributed among 
thirteen companies. The allocation of 
this tonnage (which is understood to 
cover all tonnage available for export 
purposes at this time) will afford con- 
siderable relief to exporters, 


Committee to Formulate Peace 
Policy of the Emergency — 
Fleet Corporation 


Before his resignation, Commissioner 
Bainbridge Colby announced the follow- 
ing men as composing the personnel of 
the committee which has been formed to 
examine the building plans of the Emer- 
gency Fleet Corporation and formulate 
a peace policy: 

J. A. Farrell, president of the United 
States Steel Corporation; P. A. B. 
Franklin, president of the International 
Mercantile Marine Company; George S. 
Dearborn, president of the American- 
Hawaiian Steamship Company; H. H. 
Raymond, president and general man- 
ager of the Mallory Steamship Company, 
and F. D. M. Strachan, president of the 
Strachan Shipping Corporation. In ad- 
dition to the foregoing, Charles Piez, di- 
rector general of the Emergency Fleet 
Corporation, and John Rosseter, direc- 
tor of operations of the United States 
Shipping Board, will be ex-officio mem- 
bers. George S. Dearborn and H. H. 
Raymond serve as the nominees of the 
American Steamship Association. 


France Would Build 2,000,000 


Ship Tons in American Yards 


The governing committee of the 
French Naval League, in which are rep- 
resented shipowners’ and seamen’s asso- 
ciations, have asked that opportunity be 
given French owners to purchase imme- 
diately 1,000,000 tons of shipping built 
in England and 1,000,000 tons of ship- 
ping built in the United States, and that 
American yards be opened to French 
owners for the immediate construction 
of 2,000,000 tons of cargo steamers. 


FEBRUARY, 1910 | 


MATERIAL HANDLING MA- 
CHINERY MANUFACTUR-= 
ERS ORGANIZE 


New Association to Improve 
Freight Handling Facilities 
at Marine Terminals 


In order to aid the Government and 
private interests in improving freight 
handling facilities at marine terminals, 
twenty-five of the large manufacturing 
companies which build mechanical 
freight handling devices, formed an 
association on January 16 at the Hotel 
McAlpin, New York, to be known. as 
the Material Handling Machinery Manu- 
facturers’ Association. It is expected 
that the membership of the association 
will rapidly increase. As formed the 
association embraces five distinct lines 
of freight handling equipment: (1) 
Cranes, hoists and winches; (2) power 
and gravity conveyors; (3) elevators; 
(4) trucks, trailers and tractors; (5) 
bulk freight handling machinery. 

Calvin Tompkins, formerly dock com- 
missioner of New York City, was 
elected president of the association, and 
James A. Shepard, president of the 
Shepard Electric Crane & Hoist Com- 
pany, Montour Falls, New York, vice- 
president. The other officers elected 
for the ensuing year were: ‘Treasurer, 
Lucien C. Brown, Elwell-Parker Elec- 
tric Company, Cleveland, and temporary 
secretary, Fred Stadleman, Wellman- 
Seaver-Morgan Company, New York. 
The management of the association will 
be in the hands of a board of governors, 
numbering eight members, which later 
will be expanded to twelve. The board 
of governors is comprised of the fol- 
lowing: 
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C. M. Watson, Watson Elevator Com- 
pany, New York. 

William Clarke, Manning, Maxwell & 
Moore and Shaw Electric Crane Com- 
pany, New York. 

R. W. Scott, Otis Elevator Company, 
New York. 

F. W. Hall, Sprague Electric Works, 
New York. 

Fred Stadleman, Wellman-Seaver- 
Morgan Company, New York. 

Lucien Brown, Elwell-Parker Electric 
Company, Cleveland. 

James A. Shepard, Shepard Electric 
Crane & Hoist Company, Montour Falls, 

John C. Walter, Alvey-Ferguson Com- 
pany, Cincinnati. 

The first meeting of the association 
on January 15 was taken up with the 
business of organization, and was fol- 
lowed on the 16th by a luncheon at the 
Hotel McAlpin, at which Hon. William 
C. Redfield, Secretary of Commerce, was 
the guest of honor and principal speaker. 

Secretary Redfield emphasized the fact 
that handling charges at terminals is 
the biggest expense and also the biggest 
waste in transportation. He contrasted 
the highly developed terminal facilities 
for handling bulk freight on the Great 
Lakes, which make the Great Lakes 
steamship the cheapest freight carrier in 
the world, with the poorly developed 
and wasteful facilities at our seacoast 
ports, and asked the new association to 
co-operate with the Government in bet- 
tering these conditions. 

Other speakers at the luncheon were 
Calvin Tompkins, former dock commis- 
sioner of New York, and J. W. Frazier, 
of the engineering staff of the Docks 
and Harbors Facilities Commission of 
the Shipping Board. James Shepard, 


president of the Shepard Electric Crane 
& Hoist 
luncheon. 


Company, presided at the 
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JAPAN HAS CONTRACTS FOR 
THIRTY-FOUR AMERICAN 
SHIPS AT $100,000,000 


Shipping Board Lets New Con- 
tracts for Ships, Barges 
and Tugs 


Although contract was let in July, 
1918, details have just been made known 
of the proposition to have Japan build 
thirty-four cargo ships for the United 
States Shipping Board at a cost of 
$100,000,000. Thirty will be built at 
Kobe and four at Shanghai, China. 
China has contracted independently to 
build eight steel cargo vessels at Shang- 
hai to cost $32,000,000. 

A special order, signed by Howard 
Coonley, vice-president of the United 
States Shipping Board Emergency Fleet 
Corporation, under date of December 
18, 1918, announces the execution of new 
contracts during the weeks ending Oc- 
tober 19, 26, November 2, 9, 16, 23 and 
30, I918. Reports of these contracts 
have been held up pending determina- 
tion of the corporation’s programme of 
cancellation. 

The new contracts include a number 
of barges, several cargo ships, ranging 
from 3,500 to 10,300 deadweight tons, 
ocean-going and harbor tugs and one 
schooner of 3,200 deadweight tons. The 
schooner is to be built by the Long 
Beach Shipbuilding Company, Long 
Beach, Cal. 

The largest ship included in the new 
contracts is a 10,300-ton transport to be 
built by the Newport News Shipbuild- 
ing & Dry Dock Company, Newport 
News, Va. f 

The contract of the Southern Ship- 
building & Dry Dock Company to build 
sixteen wooden vessels for the Govern- 
ment, which was canceled after the sign- 
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ing of the armistice, has been reinstated. 
All these vessels are of the Daugherty 
type. The vessels will be built at the 
Orange, Tex., yards, but equipped with 
machinery at Galveston. 

The Macdonald Engineering Com- 
pany, Chicago, Ill, about which a pre- 
liminary report was given in the Janu- 
ary issue, has a contract for building 
concrete fuel oil barges at Aransas Pass, 
Tex., for the France & Canada Steam- 
ship Company, 120 Broadway, New 
York. It is planned to build ten barges 
as quickly as possible and to contract 
for others later. Each barge is to be 
270 feet long, and to have a carrying 
capacity of 12,500 barrels of oil. The 
France and Canada Steamship Company 
is planning to spend one million dollars 
in building these barges, which are to 
be used in the oil-carrying trade be- 


tween Aransas Pass and Tampico, 
Mexico. 
The Bullock-Caldwell Shipbuilding 


Company have two 1,800-ton auxiliary 
schooners under construction at Pensa- 
cola and Milton, Fla., in addition to the 
1,800-ton auxiliary schooner at the Coyle 
shipyard. 

The Douloutt & Williams Shipbuild- 
ing plant, New Orleans, La., will build 
seven ships of 9,600 tons burden, in all 
a contract for $15,000,000. To-day 
Douloutt & Williams have a large ship- 
building plant, representing an invest- 
ment of over a million dollars. A set- 
tlement has grown up in the swamp, 
office buildings have been erected, a 
power house sufficient to operate the 
entire plant is almost completed, and the 
shipyard itself is firmly established, 

The Texas Steamship Company, Bath, 
Me., is placing orders for materials for 
seventeen ships which are to be built at 
once. A total of thirteen vessels were 
successfully launched by that company 
during 1918. 

The Norway Pacific Shipbuilding 
Company, Everett, Wash., has received 
an order from the Coast Guard Service, 
Washington, D. C., to build five revenue 
cutters at a total price of $3,435,000. 
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Reports intimating that the $6,000,000 
contract for steel barges and towboats 
for the Federally-operated Mississippi 
and Warrior River barge lines would be 
suspended have been formally denied 
by a telegram from the Railroad Ad- 
ministration. 

The Cunard Line, Liverpool, England, 
has ordered contracts for English ship- 
yards to build four sister ships to the 
Carmania. 

Ten 12,000-ton passenger yessels will 
be built by the Robert Dollar Company 
for service between San Francisco, 
Hong Kong, Shanghai and Manila in 
competition with the Toyo Kisen Kaisha 
and Pacific Mail. Contracts will be 
placed as soon as prices decline. The 
estimated cost of the fleet will be $10,- 
000,000. 

The Halifax Shipyards, Ltd., Halifax, 
N. S., have received contracts from the 
Dominion Government for the construc- 
tion of ships aggregating 10,500 tons. 

The Nova Scotia Steel & Coal Com- 
pany will construct ships of 5,000 tons 
for the ‘Dominion Government as soon 
as the contracts are completed. 

The Nippon Yusen Kaisha has issued 
contracts to the Mitsu Bishi shipbuilding 
yard for the construction of three cargo 
ships of 10,000 tons deadweight. It is 
expected that these vessels will be ready 
for ocean service by the summer of IgI19Q. 


Freight Rates Obtainable from 
Shipping Board 

The Division of Operations of the 
United States Shipping Board is pre- 
pared to name freight rates for all over- 
seas trades, both outward and home- 
ward; also through rates from foreign 
markets via United States or direct to 
all world’s markets in cargo or parcel 
lots. To meet the cut in transatlantic 
freight rates made by the British Minis- 
try of Shipping, the U. S. Shipping 
Board announced on January 27 a re- 
duction of about 66%8 percent in 
charges between Atlantic ports and the 
United Kingdom, France, Italy and 
Belgium. 
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Boston’s Dock Improvements 


More than thirty options to sell land, 
buildings and a wharf at Jeffries Point, 
East Boston, are reported, thereby dis- 
closing an undertaking in 
which, when completed, may rival the 
Bush Terminals of Brooklyn. Another 
drydock under way in East Boston, 
which involves the expenditure of 
$3,000,000 to $5,000,000, includes an elec- 
tric railway, which will supply the mile 
and a half of warehouses along the 
stretch of port development. 


Port Beaumont Terminal 


A few years ago there was only a 
depth of about 7 feet of water to the 
city of Beaumont, located some 52 miles 
from the Gulf of Mexico. Here a chan- 
nel of 26 feet was dredged, and a marine 
terminal was constructed’ of modern 
design and with permanent works, ¢on- 
crete quay walls, which are fireproof, 
rat proof and decay resisting, co- 
ordinated railway tracks between the 
shed and the edge of the quay, a steel 
shed and the latest mechanical appliances 
—the external traveling gantry jib 
cranes for discharging and loading the 
ships, and internal cross traveling cranes 


for assorting, distributing and tiering ~ 


the freight. 

At the end of the first seven months 
the terminal was earning 4 percent. 
The following figures, now that the war 
censorship is removed by the Govern- 
ment, reveal the fact that in the nearly 
nineteen months, during which time 
knowledge of the coming and going ag 
vessels was denied the world, 552 steam- 
ers sailed into the Beaumont harbor and 
carried away over 2,000,000 tons of 
cargo. To foreign ports, 167 steamers 
carried 661,310 tons, and they brought 
into Beaumont 73,280 tons. To coast- 
wise harbors, 385 steamers carried 
1,075,625 tons, and they brought into the 
local port 221,875 tons of freight. Such 
a record has not been equaled under 
similar conditions at any American port. 


View of the Terminal Warehouse Which Handled Large Freight Shipments at Beaumont, Texas, During the War 


that city 
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NEW SHIPYARDS AND EX- 
TENSION OF EXISTING 
YARDS 


Report of Shipbuilding in Maine 
and Canada 


The Perth Amboy Dry Dock Com- 
pany is planning for the construction of 
a large drydock of about 12,000 tons ca- 
pacity, with shipbuilding and repair fa- 
cilities at the recently-acquired plant of 
the Raritan Dry Dock Company. This 
property has been operated for some 
time past by James Shewan & Sons, 
Brooklyn, N. Y., who are now removing 
the equipment to their Brooklyn works. 
The new drydock will be of sectional 
type, having five sections, each 85 feet 
long and 125 feet wide. The plant will 
be equipped ‘with machinery for the 
construction of steel vessels, as well as 
for the repair of both steel and wooden 
ships. D. Preacher is chief engineer. 
The State Board of Commerce and 
Navigation has recently granted the ap- 
plication of the company for a grant 
of lands now under water on Staten 
Island Sound for a consideration of 
about $25,000. It is understood that this 
property will be used by the company 
in connection with its proposed works 
activity. 


IMPROVEMENTS AT THE PHILADELPHIA 
Navy YARD 


The Navy Department, Washington, 
D. C,. is making substantial progress in 
construction and improvement work at 
the Philadelphia, Pa., navy yard. An 
appropriation of about $20,000,000 has 
been made available for this work, it 
being proposed to make this yard one 
of the largest and most important of the 
Government plants in this country. Of 
this appropriation approximately $5,000,- 
000 will be employed for the construc- 
tion of a large drydock, work upon 
which is now under way. This dock 
_ will be about 210 feet wide by 1,064 feet 
long, with facilities for handling two 
vessels at the same time. It will be 
augmented by a comprehensive railway 
system and extensive shop facilities. 
About $3,000,000 will be used for the 
construction of a six-story machine 
shop, including a department for hand- 
ling different features of structural 
steel work, a forge shop about 300 by 
690 feet, a foundry about 490 feet long, 
a galvanizing plant, a pattern shop, and 
a number of other structures. This last 
noted sum will also be utilized, in part, 
for the construction of two new 9goo- 
foot shipways, with cranes and other 
necessary apparatus. 

In addition to the improvements of 
the Bethlehem Shipbuilding Corpora- 
tion, Sparrows Point, Md., mentioned 
in the January issue, that company has 
commenced the erection of a number of 
new shop buildings at its works to in- 
crease the present operating facilities. 
The structures will include a one-story 
addition to the layout shop, about 45 by 
425 feet, a one-story extension to the fab- 
ricating works, a one-story addition to 
the electrical shop, and other buildings. 
New equipment will be installed in the 
machine shop. It is also planned to 
equip the present boiler works with new 
machinery as required. 

The Federal Shipbuilding Company, 
30 Church street, New York, a sub- 
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sidiary of the United States Steel Cor- 
poration, is planning to construct a large 
drydock with shop facilities at its ship- 
building plant at Kearny, N. J. The 
company has arranged to continue the 
operation of this plant following the 
completion of Government contracts, 
and it is understood that a number of 
all-steel vessels will be built for the 
parent organization. The new drydock 
will be located on property recently ac- 
quired on the Jersey City side of the 
Hackensack River, comprising about 85 
acres of land, while a second strip of 
land, 90 by 225 feet, near the Lincoln 
Highway, has also been’ purchased for 
works purposes. The present works 
comprises twelve shipways, on a site 
embracing about 160 acres of property. 
Bight vessels have been launched up to 
the present time, and three completed 
ships turned over to the Government. 
The yard is now giving employment to 
close to 9,000 persons. L. H. Korndorff 
is general manager. 

The Bureau of Yards and Docks, 
Washington, D. C., is planning for the 
immediate construction of a new ma- 
chine shop at the Brooklyn, N. Y., navy 
yard, to be used for light machine opera- 
tions and electrical work. The struc- 
ture will be erected by the Hinkle Iron 
Company, 534 West Fifty-sixth street, 
New York. Bids were recently rejected 
by the Department for the construction 
of a new locomotive shop at this yard, 
and it is understood that new quotations 
will be asked at an early date. 

Reports from the New London Ship 
& Engine Company, New London, 
Conn., show that work at this plant is 
still operating at good caapcity. All 
the skilled machinists will probably be 
retained indefinitely. Night work and 
“top speed” gait have necessarily been 
abandoned. 

The Astoria Marine Iron Works, As- 
toria, Ore., which specializes in marine 
repair work, plans a number of improve- 
ments to its plant, including installation 
of machinery. 

The Skinner & Eddy Corporation, 
Seattle, are working on plans to build 
a blacksmith and power house, 100 by 
229 feet, to cost $4,500, and a fitting-out 
shop, 30 by 120 feet, to cost $7,000. 

The Marine Repair & Construction 
Company, Portland, plans to add four 
shipways to its plant in the near future. 
It specializes in repairing hulls and re- 
building scows. 

J. A. Taylor and associates, Anacortes, 
Wash.,. have purchased a site in that 
city on which will be erected a shipyard 
and repair plant for small vessels. 

The Bureau of Yards and Docks, 
Navy Department, Washington, has had 
plans prepared for extensions to_ the 
naval station at Lake Denmark, N. J., 
to cost about $100,000. It is also plan- 
ning to build an oxy-acetylene works 
at Charleston, S. C., to consist of main 
manufacturing plant to cost $25,000, re- 
frigerating plant to cost $100,000, gen- 
eral service building, $25,000, fuse works 
and other structures. 

The Buffalo Dry Dock Company, 
Ganson street, Buffalo, has filed plans 
for a one-story pipe-bending shop, 20 
by 26 feet. 

The North Country Shipbuilding 
Corporation, Ogdensburg, N. Y., re- 
cently organized, with E. J. Burns at 
the head, is holding in abeyance plans 
for its proposed new shipbuilding plant 
to cost about $150,000. 
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The West Shipbuilding Company, 
Wilmington, Los Angeles, Cal., is plan- 
ning to enlarge its yard. 

The Spedden Shipbuilding Company, 
Baltimore, Md., plans the immediate 
rebuilding of a portion of its shipyard 
recently destroyed by fire, at a loss said 
to be $200,000. 

The Norfolk-Hampton Roads Dry 
Dock & Repair Company, Norfolk, Va., 
is reported to have let a contract to 
James Stewart & Company, New York, 
for the construction of a large plant at 
Lambert’s Point, Va., to cost several 
million dollars. 

The Bruce Dry Dock Company, Pen- 
sacola, Fla., is planning for a new dry- 
dock with ship repair and construction 
facilities to cost about $500,000. 

Arrangements are being completed by 
the French-American Shipbuilding Com- 
pany, Los Angeles, Cal., for building a 
shipyard, consisting of four shipways, 
with shops, etc., at San Pedro, Los. 
Angeles harbor, for building steel con- 
crete vessels. 

The San Diego Shipbuilding & Dry 
Dock Company, San Diego, Cal., has 
received permission from the — City 
Council to establish a shipbuilding and 
repair plant on the tidelands between 
First and Fourth streets. The project 
will cost over $100,coo. Adam F. Weck- ° 
lar is president of the company. 

The Moore Shipbuilding Company, 
Oakland, is negotiating for a number 
of machines. The Union Construction 
Company, Oakland, is also contemplat- 
ing the erection of a plant to build ma- 
rine engines. It is reported that if the 
company secures the contract which it 
is seeking it will at once come into the 
market for about $50,000 worth of ma- 
chine tools. 

A new electric power plant has been 
begun at the Savannah, Ga., shipbuild- 
ing plant of the Foundation Company. 
This plant is building all-steel vessels 
of the trawler type for the French Gov- 
ernment. : 

The Mobile Shipbuilding Company, 
Mobile, Ala., has acquired sixteen more 
acres of land adjoining its yard, and 
will build additions to its shops, so as 
to equip the yard for the construction 
of steel vessels. 

The Union Shipbuilding Company, 
Fairfield, Md., is said to be planning to 
spend $2,000,000 in building four cov- 
ered concrete shipways and other ex- 
pensive additions to its present plant, 
with an electric crane installation to 
operate between the different ways. The 
company is planning to arrange facili- 
ties for the construction of fourteen 
vessels at one time, and it is said that 
when the present work is completed the 
plant will be one of the largest in this 
part of the country. It is planned to 
employ about 3,000 men at the works 
when complete facilities are available. 
Recent contracts for construction work 
have been awarded to the Hughes 
Foulkrod Company, Philadelphia, Pa. 
The Union Shipbuilding Company is op- 
erated by the McClintic-Marshall Com- 
pany, Pittsburgh. 

The Downey Shipbuilding Corpora- 
tion, of Arlington, Staten Island, which 
has been announcing for the past month 
or so its availability for the construc- 
tion of special steel freighters, pro- 
poses to increase its present capacity to 
120,000 deadweight tons. The construc- 
tion of a new two-story building at its. 
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plant, about 25 by 158 feet, to cost 
$15,000, is also contemplated. 
Extensions and alterations of the ma- 
chine shop of the Lighthouse Depart- 
ment, United States Government, at 


Tompkinsville, Staten Island, are in 
contemplation, which will cost about 
$45,000. 


The City Council, Los Angeles, has 
approved a bond issue of $4,500,000, for 
improvements at the city harbor, San 
Pedro and vicinity, which will include 
the installation of cranes and other ma- 
chinery for hoisting, loading and un- 
loading materials and grain elevators. 

The Standard Shipbuilding Company 

has secured from the New Jersey Board 
of Commerce and Navigation, a tract 
of land, 1,800 by 590 feet, on the north 
side of Shooter’s Island, where it is 
expected there will be a further develop- 
ment of the plant. The price was 
$45,900. 
It is reported that application will 
shortly be made for the construction of 
a large dry dock at Vancouver, B. C., 
to cost at least several million dollars, 
to be developed under the provisions of 
the Dry Dock Subsidy Act: No formal 
request has as yet been made for sub- 
sidy. It is stated that the drydock is 
to be built by a combination of Van- 
couver parties, including the Lyall Ship- 
building Company and the Pacific Con- 
struction Company. 

The Kill Von Kull Shipbuilding Cor- 
poration has been incorporated, and is 
planning the construction of a shipyard 
on Staten Island, where it is reported 
a site has been purchased. The company 
is represented by Gilbert & Gilbert, 
43 Exchange Place, New York. 


Maine Yards Forging Ahead 


During the year just ended the total 
tonnage constructed in Maine amounted 
to 28,000 gross. 
wooden steamers have been built by the 
Cumberland Shipbuilding Company, and 
six by the Russell Shipbuilding Com- 
pany, all of the Ferris type, boats of 
about 3,500 tons deadweight capacity. 
Several other steamers have been built 
or are in the process of construction in 
Portland and the vicinity, and at Sandy 
Point two hulls are under construction, 
all for the Emergency Fleet Corpora- 
tion, with the exception of one small 
craft that was built at South Portland 
for the Greek account. In addition to 
the above, nineteen schooners, aggregat- 
ing about 16,000 tons net register, have 
been launched, and a considerable fleet 
is on the stocks, including several yet to 
be launched. 

A five-masted schooner, the Jennie 
Flood Kreger, in the Frost yard at Bel- 
fast, a vessel of 2,200 tons, will probably 
reach the water by February 1. At 
Thomaston, the Atlantic Coast Company 
have already launched two schooners, 
and are hurrying work on the third. 
The Texas Steamship Company at Bath, 
who has thirteen vessels to its credit 
for last year’s efforts, has now on the 
ways four steel tanker steamers and 
three motor barge tanks. 

The Kelly-Spear Company at Bath is 
building for the Government two barges 
of 2,500 tons capacity each, and one of 
3,800 tons capacity for the Staples Coal 
Company. The G. G. Deering Company 
has a large schooner already well ad- 
vanced; Percy & Small will have a five- 
masted schooner of 3,000 tons capacity, 
which will probably be ready in May. 


In Portland alone four 
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The frame has also arrived for a four- 
master to be built in the W. T. Donnell 
yard, now operated by Pendleton Bros., 
nec. 

Freight rates for long-distance voy- 
ages are still high in this locality. Re- 
cent charters of schooners carrying 
lumber to Buenos Ayres rate at $60, $65 
and $52.50 per thousand; rates for a 
schooner carrying lumber from St. John 
to Barbadoes were at $20. 


Canada’s Extensive Production 


Up to the end of November Canadian 
shipbuilders had built for Canadian reg- 
istry during the war 199 sailing vessels 
of 44,135 gross tons and 160 steel ships 
of 69,612 gross tons. For the Imperial 
Munitions Board fifteen ships of 1,440 
net tons each and seven of 2,600 net tons 
were built. The Dominion Government 
is having forty steel ships built under 
contract, aggregating 255,250 tons. Two 
of these have been launched. The total 
capacity of Canadian yards is 450,000 
tons per year. 

The National Shipbuilding Company, 
Goderich, Ontario, is in the market for 
a radial drill, lathe, air hoist, lift with 
trolley and a vertical air receiver for 
the plant. 

The Annapolis Shipbuilding Company, 
Annapolis Royal, N. S., has started 
work on a repair dock to handle vessels 
up to 5,000 tons. 

The Halifax Shipyards, Ltd. Halifax, 
N. S., which recently increased its capi- 
tal stock from $6,000,000 to $10,000,000, 
is making rapid progress on its new 
plant. The company has received orders 
from the Dominion Government for the 
construction of vessels of 10,500 tons. 

Two steel ships to be built by the 
Nova Scotia Steel & Coal Company, 
New Glasgow, N. S., for the Dominion 
Government will be of 2,800 tons each, 
and plans are being made to construct 
ships of 5,000 tons as soon as the present 
contract is completed. - This will prob- 
ably necessitate extensions to the plant 
and additional equipment. 

The Empire Drydock & Contracting 
Company, Prince Rupert, B. C., plans 
the erection of car ferry shops at an 
early date. 


$9,870,000 IN NEW SHIP FIRMS 
DURING DECEMBER 


Incorporations Show 


Steady Activity 

During December twelve shipping and 
shipbuilding companies, with an aggre- 
gate capitalization of $9,870,000, were in- 
corporated, which indicates that al- 
though the actual war necessity has 
passed, interest in shipbuilding and ship 
operation is still “on the move.” These 
incorporations include: 


January 


American Steamer Corp., Del. $1,000,000 
Boston Dry Dock & Construc- 


UO CO, sdccoovcosacccos WiTDOOOO 
Erickson Navigation Co., Del. 250,000 
Empire Ship & Dry Dock 

Corporation, Delaware... 1,500,000 
International Steam Naviga- 

tion Co., New York..... 100,000 
Progress - American Steam- 

ship Line, Inc., New York 100,000 
Russian-American Steamship 

& Freighting Co., New 

NiO rea easte ee ere 100,000 
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Schooner Friendship  Cor- 

poration, New York..... 50,000 
Southland Steamship Co. of 

Delawarew Dele nr 5,000,000 
Seven Seas Boatbuilders’ Cor- 

poration, Washington... . 500,000 
West Shipping Co. New 

MO tkien acinar oe eee 150,000 ~ 

Dotalte weet) aged aes aepiens - $9,870,000 


The Graham Shipping Company, of 
New York, has been incorporated by 
M. L. Pehlan, L. Barker and P. 
Graham, with a capital of $250,000, to 
do a custom house brokerage business. 

The Los Angeles Pacific Navigation 
Company has been incorporated, with a 
capital of $1,000,000, for carrying on 
commerce between the American Pacific 
Coast and foreign ports. L. B. Sale, 
former president of the Chamber of 
Commerce, will serve as _ president. 
Paul Shoup, vice-president of the 
Southern Pacific, and president of the 
Pacific Electric, will serve as vice- 
president. Representatives of the cor- 
poration are arranging for the alloca- 
tion of from three to five ships of the 
Emergency Fleet Corporation to Los 
Angeles harbor. The Lakes & Oceanic 
Barge & ‘Transit Company, Auburn, 
Me., has been incorporated, with a capi- 
tal of $100,000, to manufacture barges 
and vessels. J. A. Pulsifer, F. E. Lud- 
den and Z, D. Abbott, Auburn, are the 
incorporators. 

The Scotia Shipbuilding Company, re- 
cently organized to take over the Milton 
Shipbuilding Company, assumed control 
of the plant and holdings of that con- 
cern at Yarmouth North, December 24. 

A new shipbuilding concern to be 
known as the Duffy, Blinn Company, 
has just been established at Saulnier- 
ville, Digby county, N. S., and will at 
once start getting the property which 
they have acquired for a shipyard ready 
for building operations. The promoters 
of the company are Capt. John Duffy, 
who has just returned from several 
years at sea, and Edward Blinn, who for 
some years has maintained an enviable 
record as a spar maker in many Cana- 
dian and United States shipyards. 

The United Marine Construction Cor- 
poration, 15 Whitehall street, New York, 
has increased its capital from $200,000 
to $1,000,000, 

The Bankers’ & Shippers’ Insurance 
Company of New York is a new firm, 
with a capital of $t,o00,coo and a sur- 
plus of $1,500,000, which has been or- 
ganized to handle marine and fire in- 
surance. The underwriting will be done 
by an organization to be known as the 
Maritime Underwriting Agency. Many 
prominent interests are identified with 
the organization, among them the Guar- 
antee Trust Company, the du Pont Pow- 
der interest, the Chase Securities Cor- 
poration, the Barber Steamship Com- 
pany, and Willcox, Peck & Hughes, in- 
surance brokers. 

Roy H. Robinson, 79 West Monroe 
street, Chicago, is promoting the organ- 
ization of a company to build a new type 
of concrete ships at New Orleans.: 

A new dockyard company is being 
promoted at Itozaki, on the Inland Sea, 
in Japan, with a capital of 3,000,000 yen. 
It is planned to build or manufacture 
ships, boilers, tools, machines and other 
goods, and also to salvage or repair 
steamers. Four docks, each capable of 
accommodating vessels up to 10,000 tons, 
are to be constructed. 
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Powerful Hammers Useful in the 
Shipyards 


Bradley hammers, which vary in 
weight from 800 to 13,200 pounds each, 
and carry heads ranging in size from 15 
to 500 pounds, have found their place in 
the diversified work of the shipyards. 
These power-driven hammers, built by 
E. C. Bradley & Son, Inc., of Syracuse 
and New York, in cushion helve, upright 
strap, upright helve and compact types, 
are capable of forging iron, steel and 
other metals from 5 inches square down, 
at the rate of 175 to 450 blows per 
minute. 

The accompanying illustrations show 
punches and chisels made by these ham- 
mers right from the bar stock and fin- 
ished to within 0.010 inch of exact size. 
Hammer punches made in this manner 


Fig. 1—The Bradley Hammer 


present a harder and denser cutting edge 
than turned tools, and have the addi- 
tional merit of being produced without 
waste of stock, since the excess metal 
from one operation is completely utilized 
in the next. A 200-pound Bradley ham- 
mer in use at the Fore River Shipbuild- 


RE 


Fig. 2—Chisels Made in the Shipyards by 
Bradley Hammers 


‘ing Company, Quincy, Mass., produced 
300 wedge-shaped plate steel ship liner 
forgings per nine and one-half hour 
day. These parts ranged from 2 to 5 
inches in width, with thicknesses up to 
¥ inch, 
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Pneumatic hammer chisels and calk- 
ing irons are also quickly fashioned with 
the Bradley hammer. Except for the 
grinding of the cutting edge and temper- 


Fig. 3.—Pneumatic Punches Made by 
Bradley Hammers 


ing, the former tools may be completely 
shaped and finished in the yards. By 
keeping a water spray on the piece which 
is finished “black hot” a fine finish can 
be obtained. 


Waterproofing Concrete Ships 


Tt is natural that in the development 
of the concrete ships various methods 
should be tried out for waterproofing. 
Among new materials offered, bitumi- 
nous preparations have been found quite 
satisfactory for this purpose. In fact. 
this was specifically mentioned by Rudolf 
Wig, naval architect, at the annual meet- 
ing of the Society of Naval Architects 
and Marine Engineerings in November, 
1918. The ordinary bituminous varnish 
adheres fairly well to dry cement, and 


two or three coats of it give a fair cOv- . 


ering. This preparation is subsequently 
coated with spar varnish, so that other 
paints may be applied, since the ordinary 
bituminous preparations in use are fre- 
quently dissolved by the paints, which 
are later applied to the surface pre- 
viously dried. 

A new bituminous solution, however, 
it is claimed, has been discovered by the 
William Cail Bitmo Company, 18 Broad- 
way, New York, which penetrates to 
some extent into the actual structure of 
the concrete. This property of absorp- 
tion naturally makes it possible for the 
applied material to obtain a better grip 
on the concrete and insures an efficient 
waterproofing, even if the exterior sur- 
face covering is chafed off. The pro- 
cess recommended by that company pro- 
vides for an application of two or three 
coats of a special solution in quick stc- 
cession, After this is thoroughly dried 
a finishing coat of especially prepared 
solution is applied. This latter coat, the 
company claims, will not be dissolved 
by other paints. 

Steam Jet Air Pump Patent 

Changes Hands 

Through the Alien Property Cus- 

todian the Wheeler Condenser & Engi- 


neering Company, of Carteret, N.\ J., 
have obtained from the Schutte & Koert- 
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ing Company, of Philadelphia, the ex- 
clusive right to manufacture and sell 
steam jet air pumps under Patent No. 
968,926, in connection with surface con- 
densers, jet condensers, barometric con- 
densers, vacuum pans and evaporating 
apparatus. ‘Phe patent covers the fea- 
ture of two or more steam jets working 
in series with a condenser between the 
jets. 


Refrigerating Machine Unit 


Recent orders from the Emergency 
Fleet Corporation and prominent ship- 
building concerns for the refrigerating 
unit, illustrated herewith, indicate that 
this machine is meeting with the ap- 
proval of shipbuilding refrigeration ex- 
perts. 

The advantages of this type are ob- 
vious, as the assembly of the engine, 
compressor, trap, condenser, cooler, cir- 
culating pump and liquid receiver, to- 
gether with the necessary controlling 
valves, gages, relief valves and piping 
area upon a single cast iron base econo- 
mizes time and labor. This method of 
construction not only conserves space 
but eliminates much of the usual skilled 
labor required for the installation on 
shipboard. This feature is of especial 
interest to shipbuilders who prefer to 
make their own installation, although 
the Refrigeration Engineering Company, 
of Toledo, Ohio, makers of the new unit, 
will contract for the complete installa- 
tion if desired. 

Several unusual mechanical features 


New Refrigerating Unit 


are incorporated in the design of this 
machine. The compressor is of the two- 
cylinder type, with valves of large area. 
A breaker valve is located in the piston 
head to relieve the vacuum, thus insuring 
cool cylinder walls. The condenser and 
cooler are both of the counter-current, 
submerged coil type. with areas greatly 
in excess of the capacity required. The 
positive acting rotary circulating pump is 
operated by a silent chain, driven direct 
from the main shaft. The engine is pro- 
vided with a positive sight-feed oiling 
system for all bearings, and is of un- 
usual slow speed, for machines of this 
small size, being operated at 140 to 180 
revolutions per minute. A new type 
scuttle butt of exclusive design is used. 
It is provided with cast iron heads, and 
the hand hole is so Jocated that the scut- 
tle may be easily flushed and cleaned. 

Since all of the apparatus is assembled 
upon a single base, the complete outfit 
can be subjected to an exhaustive re- 
frigeration test under actual operating 
conditions before shipment. 
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New Courses for Naval Archi= 
tects, Engineers and Ship= 
Workers 


The University of Michigan has in- 
troduced an intensive training course in 
naval architecture. The course, which 
began January 6, 1919, will run for 
eleven weeks. 

In preparation for the American 
after-the-war merchant marine, the 
United States Naval School of Turbine 
Engineering has been established at the 
‘Carnegie Institute of Technology, Pitts- 
burgh, Pa., under direction of naval 
officers. Several detachments of naval 
men, who have seen service as engi- 
neers of steamers operating reciprocat- 
ing steam engines, have begun the 
course. 

The Connecticut State Trade School 
has been conducting courses in ship- 
fitting and blueprint reading as applied 
to the shipbuilding trade, at 785 Main 
street, Bridgeport, Conn. . 

The Young Men’s Christian Associa- 
tion has been conducting courses in 
shipbuilding under T. H. Ascherfield, of 
the Maryland Shipbuilding Company, in 
Baltimore, Md. 

The United States Government Em- 
ployment Service at New London, 
Conn., has opened a course in blue- 
print reading for ship workers under 
the direction of Frederick J. Trinder, 
State director of vocational education. 
Shipfitting is also being taught to spe- 
cial classes. 

Young men, 18 to 35, who have worked 
in machine shops, have an opportunity 
to acquire the trade by enlisting in the 
United States Naval Service for an in- 
struction course at the Government Ma- 
chinists’ School, Charleston, S. C. 


Fix Compensation for Ship 
Management 
The operating agreement represent- 
ing the contract form to be used in the 
assignment of Government-controlled 
tonnage to private interests was issued 
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lic. In introducing the latter, J. H. 
Rosseter, director of operations of the 
Shipping Board, summarized the text as 
follows: 


The managing agreement defines the 
rights and duties of the manager as to 
the managing and husbanding Of vessels 
assigned thereunder. It embraces all 
ships owned by or under bare boat re- 
quisition or charter to the Shipping 
Board, which have been assigned to pri- 
vate companies to man, provision and 
maintain in good repair for Government 
account. 

In general, the agent under the operat- 
ing agreement, is to attend to all those 
things customarily attended to by a time 
charterer of a vessel, and the manager 
under the managing agreement is to at- 


CIRCULATOR 
OUTLET 
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manager will be expected to maintain an 
efficient marine department. The usual 
and customary duties of a ship’s operat- 
ing and managing agents are to be per- 
formed by the agent and the manager, 
without extra charge, for the compensa- 
tion specified in the agreement. No ad- 
ditional expense for overhead, fixed 
charges, services of general employees, 
or for the usual facilities maintained 
by well-equipped operating and manag- 
ing companies are to be charged to the 
Board. 


Geyser Self-Actuated Boiler 
Cleaner 

Simplicity is the basis of the action 

of the Geyser circulating boiler cleaner 
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Figs. 2 and 3.—Showing Exterior and Cross-Sectional View of Valve Chamber 


tend to those things customarily attended 
to by the owner of a vessel under time 
charter. So far as practicable, it is the 
Board’s plan to have the company act as 
manager and as operating agent of a 
given vessel. Where this is not done the 
manager and the operating agent will be 
expected to work in the closest harmony. 
The agent will be expected to maintain a 
first-class operating organization with 


which is designed for use with Scotch 
marine boilers. Fig. 1 shows the details 
of the apparatus as installed in a two- 
furnace Scotch boiler. The principle of 
operation is as follows: The valve 
chamber placed at the top of the boiler 
is provided with three ports, one on each 
side and one at the top. The ports on 
the side are fitted with pipes that ter- 
minate at their lower end in the bottom 


on December 18, 1918. On January 7 
the managing agreement was made pub- 
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the requisite staff of freight agents, ac- 
countants and executive officers, 
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Fig. 1.—Showing Installation of Geyser System in a Scotch 


Boiler 


of the boiler. The heat which is im- 
parted to all water above the grate line, 
when steam is being raised in a Scotch 
boiler, soon raises the temperature of the water. The 
valve chamber, situated in the position where the water 
becomes the hottest, absorbs this heat and conducts it to 
the water contained within the chamber. As the water in 
the chamber expands and its specific gravity changes, it 
soon rushes out through the circulator outlet, shown in 
detail in Figs. 2 and 3; the chamber is continuously refilled 
from the water drawn by the conductor pipes from the 
bottom of the boiler. 

It is obvious, therefore, that a continuous water circula- 
tion is assured by the Geyser system as long as the tem- 
peratures at the top and bottom of the boiler vary. In actual 
operation, communication is opened hetween a collecting 
nozzle (the turning of the handle on the valve shaft, until 
the pointer is even with the numbers indicated on the dial 
plate, determines which nozzle shall be operated) and the 
main blow-off pipe by adjusting the main blow-off valve. 
The pressure on the boiler and the efficient shape of the 
collecting nozzle produce a sweeping current of water, 
which by actual test is shown to extend approximately 6 
inches on each side of the collecting nozzle. When all 
sediment and scale are removed from that part of the 
boiler to which the collecting nozzle sprays, the pointer 
on the dial is turned to operate another nozzle. It is 
allowed to remain in this position until all solids are re- 
moved, when the operation is repeated until a complete 
revolution is made. In this way all sediment and scale- 


The 


forming ingredients are removed from the bottom of the ° 


boiler. 

The valve control is particularly valuable when operating 
boilers in harbor, river or shoal water, especially when 
vessels are backing or filling and mud and sediment are 
being stirred up by the propeller wheel. 
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Chairman of Port and Harbor 
Facilities Commission, E. 
Carry, Resigns 


Announcement was made on January 
5 of the resignation-ef E. Carry, chair- 
man of the Port and Harbor Facilities 
Commission of the United States Ship- 
ping Board. On October 9, 1917, Mr. 
Carry became director of the division 
of operations. This department was in- 
valuable in its service of assembling in- 
formation in regard to the location and 
daily movements of every merchant 
vessel operated by the War Department, 
the Navy Department and the Shipping 
Board. About June, 1918, he severed 
his connections with the division of op- 
erations to take the chairmanship of the 
commission from -which he has just 
resigned. He will return at once to the 
oem of Haskell & Baker Car Company, 
ne, 


Canadian Railways Plan to Com- 
plete Fifty Ships 


D. B. Hanna, of the Canadian North- 
ern Railway, has given out that the Gov- 
ernment will eventually operate a fleet 
of at least fifty ships on transatlantic 
trade in connection with the railways. 


National Foreign Trade Council 
Convention 


The National Foreign Trade Council 
will hold its sixth national foreign trade 
convention at the Congress Hotel, Chi- 
cago, on Thursday, Friday and Satur- 
day, April 24, 25 and 26, 1919. The for- 
mal call will be issued shortly by the 
chairman of the Council, James A. Far- 
rell, president of the United States Steel 
Corporation. 


Twelve Freight Steamships 
Taken for Transports 


Twelve former freight steamships of 
the American-Hawaiian and Lucken- 
bach lines have been taken over and 
equipped as transports, with a combined 
troop-carrying capacity of 19,000 to 20,- 
ooo men by the United States army 
transport service, it has been announced. 


Freight Movement Increases 


A report of the Exports Control Com- 
mittee of the Railroad Administration 
shows a steady increase in the overseas 
movement of freight since the signing 
of the armistice, with an incidental ac- 
cumulation at some Atlantic and Gulf 
ports. Most of this excess is at the 
North Atlantic ports, where 5,722 cars 
were received over December deliveries. 


Heyworth, Wood Ship Division 
Manager, Resigns 


The resignation of James O. Hey- 
worth, manager of the wood ship di- 
vision of the Emergency Fleet Corpora- 
tion since the fall of 1917, was formally 
announced on January 19. As has been 
the case with most of the members re- 
signing from the Board, Mr. Heyworth 
felt that he was needed in the operation 
of his private business ih Chicago. A 
summary of the report issued at the time 
his resignation was accepted appears on 
another page of this issue. 
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Continuous Photo=Printing 
Machine 


The illustrations on this page show a 
‘continuous photo-printing machine, used 
in conjunction with an automatic wash- 
ing and drying machine, both of which 
were designed and constructed by the 
C, F. Pease Company, of 213-231 In- 
Place, 


stitute Chicago, Illinois, and 


Fig. 1.—Peerless Blue Printing, Washing and 
Drying Equipment 


are sold under the trade name “Peer- 
less.’ With these machines a single op- 
erator can print, wash and dry 100 
linear yards of blue prints per hour, dur- 
ing which time the apparatus consumes 
7 units of electrical energy, 60 gallons of 
water and 50 cubic feet of gas. It is, of 
course, quite possible to use the machine 
for part of the time only, if such a large 
output is not required. The operator’s 
time can then be occupied in other ways, 
and the working costs correspondingly 
reduced. Prints can also be made on 
separate sheets of sensitized paper, in- 
stead of in continuous rolls, if desired. 

Fig. r is a front view of the machine 
and Fig. 2 is a side view, showing the 
course of the paper through the appa- 
ratus. The table from which the trac- 
ings are fed into the machine will be 
seen in Fig. 1, and beneath it are two 
horizontal spindles which carry rolls of 
sensitized paper of different widths. The 
tracings and paper are carried upwards 
over a cylindrical segment of thick plate- 
glass by means of an endless canvas 
belt, best seen in Fig. 2. Springs are 
provided to keep the belt tight, so as to 
ensure good contact, and side travel of 
the belt is prevented by a special device. 
The belt is driven by a small electric 
motor, the speed of which is controlled 
by a rheostat placed on the right-hand 
side of the machine; both motor and 
rheostat are clearly shown in Fig. 1. By 
means of the rheostat the speed of the 
paper can be varied from 4 inches per 
minute, which allows sufficient expo- 
sure for the slowest negatives and black- 
line prints up to 6 feet per minute. The 
exposed paper can be examined imme- 
diately after passing the glass segment, 
so that the speed can be adjusted to give 
the right exposure before any prints 
have been spoiled. 

In front of the glass is a bank of five 
arc lamps of the enclosed type, fitted 
with aluminum reflectors. Each lamp is 
separately wired and controlled by 
switches, which are enclosed in a metal 
box on the left-hand side of the ma- 
chine, as shown in Fig. 2. The number 
of lamps employed can thus be varied 
according to the width of paper being 
used. The motor switches are also en- 
closed in the same box, and all the 
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wiring is encased in steel tubing. A 
small electric fan of the pedestal type 
is mounted on top of the switch-box. 
This fan, which can be distinguished in 
Fig. 2, drives a current of air in a trans- 
verse direction through the machine, in 
order to carry away the heat from the 
lamps. Fig, 3 shows how easily acces- 


Fig. 2.—Showing Rolling-Up Device at 
Rear of Machine 


sible the lamps are for trimming and 
cleaning, and also illustrates how they 
may be turned back to facilitate these 
operations. 

After printing, the tracings are de- 
livered into an enameled iron trough in 
front of the machine, so that the opera- 
tor can remove them without changing 
his position. This trough, which can 
be seen in Fig, 1, also serves to catch the 
exposed sensitive paper, if the printing 
machine is used independently of the 
washing and drying equipment, as is 
often the case. Usually, however, the ex- 
posed paper is passed over a roller at the 
top of the printing machine, and thence 
to the washing and drying machine, as 
shown in Fig. 2. This part of the appa- 
ratus is driven, by means of chains and 
sprocket wheels, from the motor of the 
printing machine, and in it the paper is 
first washed by a spray of pure water 
and afterwards treated by a weak solu- 
tion of potassium bichromate. This 
solution is contained in a galvanized tank 
placed in the base of the machine and 
clearly visible in Fig. 2. From this tank 
the solution is circulated by a small 


Fig. 3.—Peerless Blue Banting Machine 


rotary pump, driven by an electric motor 
having a vertical shaft, and delivered 
onto the paper through a flexible pipe; 
an inspection of Fig. 2 will make the 
whole arrangement clear. After a 
further washing with pure water, the 
paper passes upwards in front of the 
drying device, over a roller at the top 
and down at the back of the machine. 
Here it passes through a system of rol- 
lers which carry a series of elastic bands, 
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running in opposite directions and form- 
ing part of a device for rolling up the 
finished prints. These are not wound 
up on a shaft, but the end of the paper, 
as it descends from the roller at the top 
of the machine, is formed into a loose 
roll, and this roll of finished prints, en- 
tirely free from wrinkles and distortion, 
being placed upon the bands, continues 
to roll itself up automatically until the 
operator wishes to cut it off and start a 
new roll. 


PERSONALS 


CoMMISSIONER Raymonp B. STEVENS, 
of the Shipping Board, who has repre- 
sented the United States on the Allied 
Council since February, 1917, is re- 
ported to be returning to America. 

Witit1AmM I. DonNeELLy recently in- 
spected the 10,000-ton drydock being 
constructed by the Alabama Dry Dock 
Company for the United States Ship- 
ping Board at Mobile. 

C. W. Coox, formerly acting head of 
the Shipping Board Division of Opera- 
tions, has temporarily rejoined the or- 
ganization to aid in the speedy charter 
of ships to private operators as they are 
released by the Shipping Board. 

Lewis Nrxon, vice-president of the 
Society of Naval Architects and Marine 
Engineers, and consulting engineer in 
New York City, has been appointed 
Superintendent of Public Works of New 
York State. 

Eaps JoHNsoN, who has served as 
vice-president of the Carolina Ship- 
building Company while that company 
was being organized for work for the 
Shipping Board, has resigned to resume 
his practice, since the plans and speci- 
fications for which he was responsible 
are now completed. 

J. C. Vaucut, engineer for the 
American International Shipbuilding 
Corporation, United States Shipping 
Board, Emergency Fleet Corporation, 
has returned to Evansville, Ind., where 
he will be located with the International 
Steel & Iron Company. 

H. L. Bexxer, director of the Rotter- 
dam Lloyd, who has been in New York 


several months, has returned to Rotter- | 


dam via San Francisco. 

Mason G. CHAss, naval architect, has 
been made a Knight in the Legion of 
Honor by the French Government for 
his service to France in her time of 
need. 

MattHEw C,. BrusuH, president of the 
American International Shipbuilding 
Corporation, has taken up his duties as 
executive head of the Hog Island ship- 
yard. 

CHRISTOFFER HANNEVIGc, the Nor- 
wegian shipbuilder and shipowner, has 
given $100,000 (£20,500) to lay the foun- 
dation of a national portrait gallery in 
the United States similar to that in 
England, the portraits to be of those 
men who have formed the driving force 
in America’s efforts in the Great War. 

Oscar R. Caucuors, American repre- 
sentative of French steamship lines in 
New York, has been made an officer in 
the Legion of Honor by the French Gov- 
ment in recognition of his service to 
France during the war. 

W. Ruys has been appointed New 
York representative of the Rotterdam 
Lloyd and the Nederland Steamship 
Company. 
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CHarLES W. ScHAws, former director 
general of the Emergency Fleet Cor- 
poration, has received the cross of 
Chevalier in the French Legion of 
Honor as a mark of recognition by the 
French Government for his tangible evi- 
dence of friendship toward France dur- 
ing the conflict, 

Henry R. Ropinson, expert on ship- 
ping, cargoes, rates and labor and wages, 
particularly on the California coast, has 
been summoned to France by Chairman 
Hurley. He will have charge of collect- 
ing data concerning conditions under 
which the American merchant marine 
will finally operate. 

A. M. Avery, who has served as chief 
clerk to the district supervisor of the 
United States Shipping Board in the 
Southern District, from the earliest 
stages of the shipbuilding programme, 
has resigned to accept a position with 
the Terry Shipbuilding Corporation, 
Savannah. 

P, J. RoosEGAARDE DE BisscHop, direc- 
tor for the Java-China-Japan Line, is 
making investigations concerning East- 
ern shipping in San Francisco. 

E. J. GrirritH, who has had charge of 
the activities of the Emergency Fleet 
Corporation in obtaining crews for ves- 
sels in Northwest ports, has resigned to 
resume his position with the Pacific 
Steamship Company. 

Watter A. Reap, well known at the 
New York navy yard, has been appointed 
chief hull draftsman at the Fore River 
Shipbuilding Company. 

P,. L. ByornsGAarp has resigned his 
position in the drafting room of the 
Pusey & Jones Shipbuilding Company. 

Wirttam BiIntey, Jr., formerly chief 


draftsman at the Fore River Shipbuild- | 


ing Company, has been transferred to 
the central office of the Bethlehem Ship- 
building, Corporation at South Behlehem 

a. 

ALLEN ARMITAGE has been made head 
of both hull and hull equipment drafting 
rooms at the Pusey & Jones Shipbuild- 
ing: Company. 

B. Wru1ams, who for the past six- 
teen years has been with the Newport 
News Shipbuilding & Dry Dock Com- 
pany in the hull drafting office, has been 
appointed president of the Phcebus 
Foundry Corporation, Phcebus, Va. 

Capr. CHARLES Yates, New York 
manager of the Shipping Board’s Di- 
vision of Operations, has resigned from 
his position. He was the first official 
selected by the late Bernard Baker to 
assist in organization work. 

Louis LucKENBACH, with John A. 
Gregor, representative of the Bethlehem 
Steel Corporation, have sailed for Japan 
to establish a branch of the United States 
Shipping Board at Kobe, with the in- 
tention of building $100,000,000 (£20,- 
500,000) worth of new ships at this port 
to be paid for by the United States. 

T. ASHLEY Sparks, United States rep- 
resentative of the Cunard Steamship 
Company, and a director of the company 
since 1916, has sailed for Europe. Since 
May, 1918, Mr. Sparks has served as 
special representative of the British 
Ministry of Shipping. 

A. F. JoHNson, formerly marine super- 
intendent, Army Transport Service, has 
taken a position as naval architect at the 
Fabricated Shipbuilding Corporation, 
Milwaukee, Wis. 
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Cart, Emery Rice, commander of the 
steamship Mongolia, the first vessel to 
sink a German submarine, died at the 
New York Navy Yard Hospital on 
January 5, from influenza followed by 
pneumonia, Captain Rice has had an 
active sea record since before the be- 
ginning of the Spanish-American War. 

CLEMENT AcTON GriscoM, son of the 
late C. A. Griscom, founder of the Red 
Star and American Lines, and_ first 
president of the International Mercan- 
tile Marine, died at his home in New 
York, December 30, 1918. At the time 
of his death Mr. Griscom was president 
of the Griscom-Russel Company and the 
Audiffren Refrigerating Machine Com- 
pany, as well as a director of the Empire 
Trust Company and other enterprises. 

ALEXANDER F. BREMMER, a marine 
engineer and owner of the Boston En- 
gineering Company, died at his home in 
Wilton, N. H., on January 8. 

DANIEL JOHANSON, general manager 
of the National Independent Fisheries 
Company, and secretary-treasurer of the 
Nielson & Kelez Shipbuilding Company, 
Seattle, Wash., died on January 12 of 
influenza, ; 


BUSINESS NOTES 


Herbert W. Glehill, formerly sales 
engineer in the Philadelphia office of 


the Shepard Electric Crane & Hoist ~ 


Company, Montour Falls, N. Y., has. 


been made district manager of that. 


office with Glenn Rumsey and Leland 
Woodworth as assistants. 

N. L. Snow, formerly vice-president 
and sales manager of the Terry Steam 
Turbine Company, of Hartford, Conn., 
has been elected vice-president and gen- 
eral manager of that company. 

I. H. Mills, who has been associated 
with the Westinghouse Electric & Manu- 
facturing Company, East Pittsburgh, 
Pa., for the past twenty-three years, has 
resigned to become superintendent of 
the Sperry Gyroscope Company, Brook- 
lyn, N. Y. 

Loyd C. Herring, formerly assistant 
district sales manager of the apparatus. 
department of the General Electric 
Company in Boston, has become asso- 
ciated with L. W. Ferdinand & Com- 
pany, Boston, Mass. 

The American Pipe Bending Com- 
pany, Boston,’ Mass., is about to open up 
pipe bending plants in all large cities 
throughout the country. Each plant 
will have facilities for turning out from 
1,000 to 3,000 bends per day. Deliveries. 
for small orders will be filled on forty- 
eight hours’ notice. = 

The New York Belting & Packing: 
Company are arranging for extensive 
additions and alterations to their plant at 
Passaic, N. J. Several modern rein- 
forced concrete buildings are in the 
course of construction, consisting of two 
large manufacturing buildings, each five 
stories in height, a power house and an 
enlargement of the office building. By 
these additions greatly increased facili- 
ties will be provided for the manufacture 
of rubber belting for the transmission 
of power and for the conveying of ores 
and coal. 
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because the units are small, they are free from vibration, they 
take light foundations and are absolutely reliable. 


Here’s what a man of the sea says about it. 


ee Mr. Lacey, Marine Superintendent, of the Great Northern 
Steamship Company, wrote us some time ago: “‘In connection 
with the operation of the Terry Turbine units furnished by 
your Company to take the place of the reciprocating gener- | 
ating sets on board the S. S. Minnesota, I wish to say that the 
change to the Terry units has proved very satisfactory indeed. 
Since they were installed we have never had a shutdown. We 
have operated as high as 20 electric winches continuously, 
discharging 15000 tons of cargo and without a hitch as far as 
the turbines were concerned. * * * * It is far ahead of 
any reciprocating engine that I ever had to deal with, for 
light and power in small units.” 
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Remove Shipbuilding Restrictions 

OW that the war emergency which caused the 
President to forbid American shipbuilders to ac- 
cept contracts irom foreign owners has ceased to exist, 
why should privately-owned shipyards still be subjected to 
arbitrary control and prevented from taking foreign con- 
tracts? As the weeks go by and no action is taken by the 
Government on this vital matter, shipbuilders are put in 
an embarrassing position. During the war millions of 
dollars were invested in new yards and in the extension 
of old yards, so that shipbuilding facilities in the United 
States to-day are vastly greater than in former peace 
times. In other words, the Government has induced most 
shipbuilders to increase their capacity enormously, and 
now it refuses them the privilege of bidding on work to 
fill up this capacity. In the meantime shipbuilders in other 
countries are taking orders for all the tonnage they can 
possibly build for a year or two in advance, A fair share 
of this business should go to American yards on account 
of their ability to give quick deliveries and by reason of 
the large number of men trained in ship work during 
the war period who are now available in the shipyards, 
but who will soon be dissipated into other lines of work 
if the yards are not kept working to capacity. Unless 
shipbuilding restrictions are promptly removed, the ship- 
building companies will suffer, not only financially, but 

more especially in the demoralization of their labor. 


An Opinion From the Great Lakes 
OMPLAINTS regarding the conditions outlined 
above do not come from the coast yards alone; ship- 
builders on the Great Lakes feel the loss of opportunity to 
take business for foreign account just as keenly, if not 
more so, than shipbuilders on either the Atlantic or the Pa- 
cific. Commenting on the situation in a recent letter, M. 
FE. Farr, president of the American Shipbuilding Com- 
pany, Cleveland, states: 

“Tt is unfortunate that the restrictions which prevent 
the building of ships for foreign account by American 
yards have not been removed long ago, as the embargo 
has allowed British yards to contract with neutral owners 
for a large amount of tonnage that would naturally come 
to this side. I do not believe as things now stand that 
we can compete with the British shipbuilder, but we have 
the advantage, particularly in the Great Lakes region, 
of making quick deliveries and we are also able to reduce 
costs within the range the neutral owner is willing to pay 
for early deliveries.” 

It must not be forgotten that vessel tonnage on the Great 
Lakes was one of the most important factors contributing 
to the victory in the war. Without the rapid movement of 
ore down the Lakes to the steel mills, at transportation 
costs, which are the lowest in the world, our part in the 
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war would have been-an-entirély different story. While 
the withdrawal of lake tonnage to the seaboard has not 
seriously affected lake transportation, nevertheless dur- 
ing the war practically the entire shipbuilding facilities on 
the Great Lakes have been devoted to building sea-going 
vessels, and during that time existing yards have been 
greatly expanded, in some cases fourfold or more. To 
keep the big organizations which have been developed in 
efficient working order the shipyards on the Lakes should 
have every opportunity to take advantage of the business 
offered by the world’s markets for shipping. 


Second=Hand Vessels Not Wanted for 


the American Merchant Marine 


HILE no definite action has been taken by the 
Shipping Board in the negotiations for the pur- 
chase of vessels:of the International Mercantile Marine 
flying the British flag, nevertheless this ghost still per- 
sists in haunting shipping circles. There is no doubt 
that British interests are anxious to dispose of these ves- 
sels and replace them with new and more efficient ton- 
nage. That this is in line with the established policy of 
British shipping interests in maintaining the superiority 
of their merchant marine is shown by a report recently 
issued in England, which discusses the sale of “older ves- 
sels to foreign flags.’”’ This report states that “the trans- 
fer of large numbers of our older vessels to foreign 
flags was of great importance in connection with the de- 
velopment of our mercantile marine, and it cannot be 
overlooked in the censideration of future policy. It means 
that our shipowners were afforded a ready market for 
the disposal of vessels no longer satisfactory to them as 
a preliminary to the purchase of new vessels better suited 
to their purpose, and that the merchant tonnage of for- 
eign countries as a whole was older and therefore less 
efficient than the tonnage of the British mercantile ma- 
rine. It illustrates the process of growth which con- 
tinually kept the British mercantile marine ahead of its 
rivals.” ; 

No one will question the soundness of Great Britain’s 
policy in this respect, but, knowing the circumstances, 
why should we handicap our merchant fleet at the outset 
which, 
with few exceptions, are old and inefficient and which 
will require enormous sums of money for their main- 
tenance and operation, when we:have at our disposal 
ample facilities and ability to build new and highly effi- 
cient vessels for our purposes? If the United States is 
ever going to compete in the transatlantic trade, it will 
be absolutely necessary for us to have the very best ves- 
sels that engineering ability can design and construct— 
not worn-out and second-hand tonnage which others are 
ready to discard. 
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Revision of the Shipbuilding 


Programme 
HE suspension of orders for some 15 percent of the 
total tonnage contemplated by the Shipping Board 
is explained by Director General Piez, of the Emergency 
Fleet Corporation, in a reassuring statement as a neces- 
sary step in making a complete revision of its entire ship- 
building programme. During the war the Fleet Corpora- 
tion built all the vessels it could and selected types, not 
because they might ultimately prove the most useful, but 
because they could be readily and quickly built in exist- 
ing yards. Too many vessels of small tonnage were con- 
structed and not enough of large tonnage and greater sea 
speed. To rectify these mistakes and at the same time to 
determine a new policy it has been decided to suspend 
work on al! vessels the progress of which justifies the 
assumption that they can either be cancelled or have other 
vessels substituted for them with the minimum of ex- 
pense. The suspension of orders will not cause any ap- 
preciable slowing down of the operations in any of the 
yards for six months or more. Even with such suspen- 
sions as are contemplated, there will remain volume 
enough in most yards to keep them busy under normal 
speed for from 12 to 18 months. In the meantime in- 
vestigations will be made to determine the character of 
vessels that will prove profitable additions to the mer- 
chant fleet, and to decide the question whether, under the 
appropriations thus far made and the authority granted, 
they are justified in substituting new types of vessels for 
those suspended. 


Efficiency of Reciprocating Engine 

N any attempt to improve the efficiency of marine re- 
‘| ciprocating engines it is hardly likely that any funda- 
mental changes will occur, but attention to details is often 
instrumental in bringing about a considerable economy 
in operation. One of the most important details and one 
which is worthy of the closest attention of designers is 
the arrangement of steam ports. With a view to reduc- 
ing the clearance volume to a minimum, short, straight, 
steam ports at the ends of the cylinder can be employed 
in conjunction with a long valve, this having the addi- 
tional advantage of reducing the internal ae which 
is cooled by the passage of the exhaust steam, and upon 
which the incoming steam will condense. Again, the cyl- 
inder covers should join the cylinder as near the face of 
the cover as possible, and the surface of cylinder cover 
should be kept-as small as possible; in this. way, while the 
clearance volume may be unaffected, the internal surface 
upon which steam may condense is again reduced to a 
minimum. 


Developing the Port 
EW YORK is a trading city—or it is a ruin. Geog- 
graphy has done everything for it; until now its 
government has lagged behind private enterprise in mod- 
ernizing its pier facilities. 

Dock Commissioner Murray Hulbert, Director of the 
Port, has prepared a full programme of development that 
deserves the sympathetic study of the Board of Estimate. 
He plans the straightening of the Harlem River, the con- 
struction of new ship canals to link Flushing, Gravesend 
and Jamaica Bays with the Barge Canal, the use of ashes 
to fill bulkhead land instead of the costly waste of them at 
sea, the saving of 18,000 miles of navigation yearly by 
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placing the Sound steamers in the East River, better econ- 
omy in the use of railroad piers, the removal of Shell 
Reef, and the construction of new piers which can be 
rented on a 74- ~percent basis. 

Some of this plan is the proper work of the Federal 
Government. But for the most part these development 
projects are up to New York city—to the city alone, but 
as trustee of the nation’s commerce, as the war has shown. 
If the whole of the $100,000,000 needed for dock develop- 
ment is not available immediately, we can at least make 
a beginning and let no year pass without some substan- 
tial progress. 


Rivetless Ships 

HE welding together of structural parts of ships 
has, until lately, been objected to on the ground 
that internal stresses are thereby set up in the material 
about the surfaces of contact and that the parts thus 
maltreated cannot be annealed. Further experience with 
such welding, however, is now considered to have shown 
that, with proper methods of work, the internal stresses 
are less formidable than was supposed, and new anneal- 

ing processes also have been matured. 

Let us assume the internal stresses difficulty partly 
eliminated. The section of the longitudinal girder of a 
riveted ship is reduced by rivet holes to the extent of 
about 12 to 14 percent in way of a frame and, practically, 
by about 16 to 19 percent, a little distance from the frames 
in way of buttstraps. With ordinary methods of butt- 
strapping, its resistance to longitudinal bending is re- 
duced by probably more than 25 percent. Admitting that 
this loss may, by expensive kinds of strapping, be partly 
made good, we still have perforations of some 20 percent, 
to set against the supposed weaknesses of the welded con- 
nections. But the riveted structures are also heavier by 
some 8 to 10 percent in straps, and 114 to 2 percent in 
rivet heads—say I0 percent in all—than the rivetless ones. 
Assuming the welded plates made one-tenth inch thicker, 
so that ‘the structures were equal in weight, we should 
have an excess, not of 20, but of 30 percent available sec- 
tion of material in the rivetless structure to set against 
assumed weaknesses in the vicinity of the welds. 

The foregoing rough estimate has been based on loss of 
section in plating due to rivet holes, but the plates in a 
riveted structure are also very unevenly stressed. A butt 
connection is practically a spring, and has been found, by 
careful laboratory experiments made on strakes contain- 
ing butt-connections, to extend much quicker than the 
solid material between the butts. This means that in a 
seaway the points of strake plates just above and just 
below ordinary end-connections in a strake have to take 
an undue share of the total work. Since the most heavily 
stressed points of a structure are the first to give out, this 
represents a lowering of its capacity for work. A fur- 
ther percentage of an unknown, but not very small 
amount, must therefore be added to the 30 percent above 
arrived at. 

Experience will soon show the strength or weakness 
of the rivetless ship, but the experiment is one that de- 
serves to succeed, and it may well result in large savings 
of weight and of labor. Methods of welding and of an- 
nealing will no doubt be still further developed. Provided 
their past defects can be overcome and processes of ap- 
plication can be sufficiently simplified and cheapened, 
their application will remove difficulties of many kinds in 
ship construction. Corner-bar connections will be 
stronger and more easily made. Girders that cross each 
other at right angles will become “continuous” in both. di- 
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rections. Watertightness will be attainable in the most 
difficult places, and the comparison of lines of riveting 
with stamp-perforations made to “facilitate tearing 
assunder” will cease to apply. 


The Steering of Ships 


LL ships must possess the power to maneuver, but 
exactly to what extent will depend on the type of 
the vessel and the use for which it is intended. Although 
all vessels possess the power to maneuver, it can hardly 
be said that the majority of ships are really easy to handle. 
It is true they are handled, and handled effectively, but 
nevertheless captains often wish that they had more con- 
trol over their vessels than is given them, even by twin 
screws and the ordinary rudder. 

It will not be without interest to examine what takes 
place when helm is given to a ship. As the rudder at 
first goes over, the ship for the moment continues on her 
course and there is a sudden concentration of water be- 
tween the rudder and the deadwood aft. This sets up an 
increase of pressure on both the rudder and the dead- 
wood, which pushes away the stern of the ship in the op- 
posite direction to which the rudder is turning. The ship 
also moves bodily outwards. The instantaneous effect, 
therefore, is to move the ship along a course, which is 
curved in the opposite way to that in which the ship is 
required to turn finally. In a short time the ship takes 
up a definite but not really steady swing. This swing is 
helped by the pressure on the bow, the excess pressure on 
the deadwood aft being reduced. Shortly after this, the 
vessel settles down to a steady swing, the pressures on 
the bow and the rudder turning her, but the pressure on 
the deadwood aft is now on the opposite side to what it 
was originally, with the result that it retards the turning 
of the vessel. Equilibrium must eventually be established 
when the center line of the ship takes up a definite angle 
to the direction in which the center of gravity of the ship 
is traveling. This angle is called the drift angle. The 
distance between the original course of the vessel and the 
position of the ship when she is moving in exactly the op- 
posite direction to her original one is called the tactical 
diameter of the vessel. If this is to be small, the dead- 
wood aft should be well cut away. 

When the ship settles down on her turning circle, about 
the center of which she rotates, there is some point— 
usually well forward of amidships—on the vessel which 
only has a motion along the center line, every other point 
on the vessel really moving in some other direction. This 
point is called the pivoting point, and the resistance of 
the various parts under water to turning depends on their 
distances from this pivoting point. Since the pivoting 
point is forward of amidships, it follows that the aft 
deadwood is more effective in reducing turning than the 
forward deadwood. 

When the rudder is first put over, the center of pres- 
sure on it is below the center of pressure of the force op- 
posing the lateral motion of the ship and in consequence 
the vessel at first heels towards the center of the turning 
circle. When steady motion is established, centrifugal 
force acts on the vessel through a point generally above 
the waterline and certainly above the center of lateral 
resistance. This force is more powerful than the pres- 
sure on the rudder, with the result that the vessel heels 
outwards. Although this is very generally true, it would 
be possible to conceive of a case where the pressure on 
the rudder was so great and relatively high, and the center 
of gravity of the ship, through which the centrifugal 
force acts, so low, that the ship might heel inwards on 
the turning circle instead of outwards. ; 
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It is, of course, well known that wind will affect the 
steering of a ship. If she is moving with the wind on 
the beam, the center of pressure of the wind force on 
the above-water portion may be forward or abaft the 
center of lateral resistance of the under-water portion. 
In any case, helm will have to be carried one way or an- 
other to correct the tendency of the wind to turn the ship. 
This will always decrease the speed of the vessel. In 
one particular case, it so happened that the center of 
pressure of wind was abaft the center of lateral resist- 
ance, the deadwood aft was cut away, bringing the latter 
point further forward, making matters worse, so that a 
good deal of helm had to be carried with a beam wind. 

It is generally understood that wind can affect the speed 
of a ship a good deal. If the wind is directly ahead, it 
will retard the motion of a ship considerably by direct 
pressure, although it will not affect the helm. If it is on 
either bow, it will not only retard the speed on account 
of its direct pressure, but also by the fact that helm will 
have to be carried to keep the vessel straight. With wind 
directly on the beam, helm will always practically be 
carried, and the speed of the ship will be retarded on this 
account, although the wind pressure has no direct effect. 

Rudders are divided into several classes. The most 
common form is the ordinary merchant ship rudder, in 
which the whole area of the rudder is abaft the axis of 
rotation. For many years the most common type of rud- 
der in war vessels has been the balanced rudder. This 
takes several different forms. It may be completely bal- 
anced and supported by the rudder head and a bottom 
pintle, or it may be completely balanced and also com- 
pletely underhung and supported from two points on the 
rudder stock. There is another form of rudder, described 
as semi-balanced, in which a small portion only of the 
rudder area is forward of the axis, the rudder being 
pivoted on the rudderhead and one or more pintles, the 
portion of the rudder below the bottom pintle being com- 
pletely underhung. 

The ordinary merchant ship form of rudder remains 
in general use because it is easily handled, although it is 
not so economical in form as some of the other types; 
speeds of merchant vessels being generally small, does 
not make the rudder unmanageable in size. The steering 
gear for it has to be larger and heavier than the more 
effective rudder of the balanced or semi-balanced type; 
all of its area being abaft the axis, the twisting forces 
acting on it are much greater than with the latter types. 
For vessels with cruiser sterns—which includes prac- 
tically all war vessels—the balanced type of rudder be- 
comes almost a necessity, although in the last few years 
certain merchant vessels fitted with cruiser sterns have 
still been given the ordinary merchant type of rudder, and 
it is doubtful if there is any reason to depart from this 
form in general practice. If particularly rapid maneuver- 
ing is required, there may be some reason for it. 

There is no very accurate way of working up the 
strength of rudders from first principles, as the forces 
acting on them have never been very accurately deter- 
mined. Formule are used for this purpose in certain 
cases which are admittedly comparative. For the majority 
of merchant vessels the necessary rudder sizes are all 
given in the rules of the Registration Societies. It can hard- 
ly be said that a rudder is particularly effective in con- 
trolling a ship; in fact, if specially delicate maneuvering 
is required in a vessel, twin screws must always be fitted 
to assist the rudder. Whether more effective methods 
will be devised for controlling the motion of a ship must 
be left for the future to decide, but any improvement on 
the present system would certainly be sure of a warm 
welcome. 
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LETTERS TO THE EDITOR 
Systems of Ship Camouflage 
The article entitled “Principles Underlying Ship 
Camouflage” in the February issue speaks with authority 


and accuracy in so far as it applies to the later develop- 
ment of this subject and the application of the English 
dazzle system. As it refers to the earlier stages of the 
art, however, it is extremely inaccurate, and should be 
corrected. 

In the first paragraph, it states that prior to January, 
1918, there were five systems in use. At the close of the 
article it states that after March 1, 1918, the British daz- 
zle system was put into effect by the United States Ship- 
ping Board. As a matter of fact, the order requiring 
the use of the British dazzle system was not issued until 
May 9, to go into effect on May 20, 1918. 

In September, 1917, the protective committee of the 
United States Shipping Board issued an order, to become 
effective on October 1, requiring that all ships sailing for 
the war zone should be camouflaged by one of four sys- 
tems. These were the Toch, Mackay, Brush and Herzog 
systems. The Warner system was not developed or ap- 
proved until lately. In fact, as far as the writer knows, 
the order of December 9 was the first order recognizing 
this as one of the approved systems. Mr. Herzog did not 
evince much interest in the matter, so that the three sys- 
tems most extensively used were those of Toch, Mackay 


and Brush, and they were used Om October I, 1917, 
until May 20, 1918. 
Mr. Bement says of these systems that they “were all 


of the low visibility type; and though in some cases color, 
and in others black and white were used, it was all for 
the same purpose, to produce grey at a distance.” As 
this applies to the Toch system, it is absolutely inaccu- 
rate. Dr. Maximilian Toch was the first man in 
America to advance the idea of the disruption and con- 
tortion of form by the breaking of the lines with large 
blotching and contrasting colors. 

In May, 1917, a full year prior to the use of camouflage 
by the Shipping Board, the writer, under the direction of 
Mr. Toch, camouflage-painted for the Navy Depart- 
ment, the two coast stations at Key West and Pensacola. 
Three colors were used, a very light gray, a very dark 
gray, and a dark green. The scheme used throughout 
was to break up the buildings in large blotches of con- 
trasting colors. This is absolutely a matter of record in 
the Navy Department and not open to question. 

Mr. Toch was one of the first to suggest to the Ship- 
ping Board the use of camouflage on ships, and it was 
due to the previously mentioned work in this line that the 
system was. specified by the Shipping Board. As applied 
to the ships, the same idea was used. Large blotches of 
more or less “S’” shape were carried diagonally across 
the hull from the waterline to the deck line, and four 
colors were used—a light gray, a light pink, a dark gray 
and a dark green. The bow wave referred to by Mr. 
Bement was always used, while the false bow was painted 
on many ships in light colors. 

The Toch system varied in one important feature from 
the British dazzle idea, as originally presented. It was 
believed that two conditions existed: First, the dis- 
covery of the ship at long distance, and second, the shoot- 
ing at it from a shorter distance. With this idea in view, 
the superstructure was always painted in very light colors, 
though the blotch was (still maintained to some extent. 
The dazzle effect was merely applied to the hull, but 
colors were used which were of low visibility value at 
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long distances, though contrasting strongly at the shorter 
distances. 

The British dazzle system entirely ignored the ques- 
tion of visibility and depended entirely, as stated, on the 
contortion effect. It is a fact, too, that of the forty odd 
ships painted in the Toch system but one was lost, and 
this at a time when the paint had become ineffective 
through the making of several trips without repainting. 

As regards the Brush system, the writer can only speak 
from observations, but certainly it was not, as stated by 
Mr. Bement, a black and white system. The colors used, 
as far as observation could determine, were a medium 
gray, a very light gray or white. The idea seemed to be 
merely to paint out all shadows on the boat with the light 
color and thus destroy their darkening effect, which, of 
course, increases visibility. 


New York. A. R. RHETT. 


High Development of Structural Mate= 
rials an Important Factor in 
American Shipbuilding 


The spectacular development of shipbuilding within 
the last three or four years has had at its base the 
advantage of structural materials which represented the 
best results of scientific research in their respective fields. 
The problem of material and machinery has been, to a 
large extent, solved by the demands of our regular indus-_ 
tries calling for higher and still higher standards of ac- 
curacy, durability, ete. Nowadays, material is selected 
for its usefulness and durability. For example, where an 
easily damaged pipe of lead was used because wrought 
pipe would have been difficult to bend to the desired shape, 
or no convenient facilities for galvanizing were at hand, 
the difficulty has been removed by the fact that it is now 
possible to obtain modern wrought pipe that for all prac- 
tical purposes may be bent to the same radii as lead pipe, 
without opening in the weld or in the wall, and facilities 
are provided for galvanizing such parts after bending, 
either in the yard where a ship is constructed or in an 
outside shop specializing in such work. Modern pipe, as 
a matter of fact, has reached as high a state of develop- 
ment (if not higher) as any of the other materials enter- 
ing into the making of a ship. One manufacturer of pipe 
gives the pipe special mechanical treatment in manufac- 
ture to minimize any tendency to corrosion; the process 
used is called “Spellerizing,’ and is given to the smaller 
sizes of pipe (4-inch diameter and under), because of 
the relatively thinner walls of pipe of these sizes. This 
is but one of many beneficial results of scientific research 
employed in developing wrought tubular products. 

Similar efforts and constructive thought have character- 
ized other industries whose products enter into the con- 
struction of a modern ship. Steel plates, bars, shapes, 
etc., are typical of high development, both in a metallurgi- 
cal sense and in the more obvious sense of accuracy, the 
wide variety of special shapes obtainable and the general 
service rendered by the organizations and facilities which 
produced them. The progress in the development of basic 
materials, which has occupied a considerable period prior 
to the sudden development of shipbuilding subsequent to 
1915, exercised an accumulated force which relieved the 
minds of naval architects, engineers and executives of 
many problems, and has helped, as a consequence, to en- 
able shipbuilders to turn out a durable, seaworthy vessel 
of 8,000 tons in the short space of a month or two. 

Pittsburgh, Pa. E. E. KeLrer. 


Fig. 1.—Motorship City of Portland of the McCormick Steamship Company 


Economical Motorships on the Pacitic 


Records Made by New and Converted Motorships Fitted With 
Bolinder Oil Engines—Comparison With Steamships—Fuel Savings 


BY CHARLES W. GEIGER 


HE recent announcement of the McCormick Steam- 

ship Company of the saving made by the adoption 

of the internal combustion engine in the City of Port- 

land, amounting to more than 50 percent over that of a 

steamer of similar size and draft, is calling a great amount 

of attention to this type of vessel. This announcement 

was made following the arrival of the motorship at 

Shanghai after a thirty-five days’ voyage via Honolulu 
from San Francisco, a distance of 6,000 miles. 


Cost OF OPERATION 


The cost of fue! oil to the motorship was $40 (8/6/8) 
a day. The cheapest cost of operation for steamers burn- 
ing oil is $99 (20/12/6) per day. The City of Portland 
saved about $15 (3/2/6)in firemen’s wages and about 20 
“percent of her cargo space that would have been needed 
for coal. She carried lumber, on which the rates reached 
a total of $97,000 (£20,000), whereas if a steamer she 
could have carried a cargo earning only $80,000 (£16,- 
400). In resumé, the officials estimate that, if normal 
rates appertained in this cargo, a steamer could have 
broken even on the voyage and the motorship have earned 
$20,150 (£4,125). 


The City of Portland has not been tied up for repairs 
for a year and a half, and recently made the run from 
San Francisco to the mouth of the Columbia River in 
three and a half days, despite unfavorable weather con- 
ditions. The vessel has the following dimensions: length 
276 feet, breadth 48 feet, depth 21 feet, approximate 
deadweight tonnage 3,500. She is equipped with 
twin 320-brake horsepower Bolinder engines, type 
“M-11’ and has a lumber carrying capacity of over 
2,000,000 feet. 


Moror Ort TANKERS 


Following the unusual demonstration of the City of 
Portland, the Philippine Vegetable Oil Company is plac- 
ing a fleet of oil tankers in operation between San Fran- 
cisco and the Orient, all of which wiil be operated by the 
Bolinder type of internal combustion engine. The first 
of this fleet of oil tankers, the Nuwwanuw, has recently com- 
pleted her second round trip between San Francisco and 
the Orient, carrying out a cargo of petroleum oil and re- 
turning with a cargo of cocoanut oil from Manila. The 
Nuuanu was equipped with a 320-brake horsepower “M- 
11” Bolinder engine in 1916. Previous to this installation 
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she had been towed from port to port. The Nuuanu is 
211 feet in length, 34 feet in breadth and 19 feet 6 inches 
in depth. She was originally an iron sailing vessel, but 
was converted to an oil tanker by the General Petroleum 
Company, from whom she was purchased by the Philippine 
Vegetable Oil Company. 

The Philippine Oil Company has recently purchased a 
second vessel, which is being converted into an oil tanker, 
and is being powered with a pair of 320-brake horsepower 
Bolinder engines. Two additional vessels, each equipped 
with a pair of 500-brake horsepower Bolinders, will soon 
be placed in operation by the same company in transport- 
ing petroleum oil to the Orient, returning with cocoanut 
oil. 

First BoLtnDER-ENGINE VESSEL ON THE PACIFIC 

. The first vessel on the Pacific coast to be equipped with 
a Bolinder engine was the motor tug Marie L. Hanlon, 
owned by the Hanlon Shipbuilding Company, of Oakland. 
This engine is ot 160-brake horsepower and gives the tug 
a speed of 934 knots. It has been in continuous operation 
since being installed, the tug being engaged continuously 
day and night towing barges with most satisfactory 
results. 

The engine installed in the Marie L. Hanlon was the 
experimental and testing engine that had been brought to 
San Francisco in August, 1913, for experimenting with 
different qualities of California asphaltum fuel oils. Havy- 
ing quickly found quite suitable California fuel oil, very 
satisfactory and convincing trials were conducted by the 
factory engineer, proving conclusively that internal com- 
bustion engines of the Bolinder type could be operated in 
a practical and dependable manner with various California 
asphaltum base fuel oils of the inexpensive varieties. 
Since then, large mineral oil companies, such as the 
Standard Oil Company of California and the Union Oil 
Company of California, have marketed a product known 
commercially as “Colol” and “Diesol,’ respectively, of 
about 24 degrees gravity, which is giving excellent re- 
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Fig. 2.—Philippine Vegetable Oil Tanker Nuuanu 
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sults and with which the Bolinder engine has since been 


operated without any apparent deleterious results over a 
period of several years. . 


Furr: Ort Suppiirs 


Supplies of fuel oil suitable for internal combustion en- 
gines of the Bolinder type are now held in storage by the 
Standard Oil Company of California at all principal coast 
ports and the Hawaiian Islands. Elsewhere oil companies 
in ordinary times have supplies on hand of good oil. The 
refueling of Bolinder boats fitted with sufficient tankage 
is exceptional, as most of the wooden boats have fuel ca- 
pacity sufficient for a round voyage or up to about 12,000 
nautical miles. In steel hulls the double bottom and water 
ballast tanks supply more than ample storage for fuel oil. 

Serious consideration has been given to the proper in- 
stallation of the engines, and from the experiences gained 
on the various boats and minor improvements made in 
the completed installation, the chances of mishaps and 
breakdowns have been so minimized that no serious 
trouble has arisen under present conditions as has been 
shown by an examination of engineers’ logs on various 
boats. Numerous instances of non-stop runs of 30 to 4o 
days have been shown by the engineers’ logs. 


Lone Non-Stop Runs or MororsHips 


As a proof of the ability of motorships to make long 
trips without replenishing the supply of fuel oil, the full 
powered ,motorship Sierra, owned by the E. K. Wood 
Lumber Company, might be mentioned, which, since be- 
ing in commission, has. made numerous voyages between 
Astoria and San Pedro, and other complete voyages to 
the Western Coast of South America, taking lumber car- 
goes as far south as Valparaiso and returning with car- 
goes of nitrate. This vessel is 210 feet in length, 15 feet 
in depth and 42 feet beam, with a deadweight tonnage of 
1,875. The engine-room equipment consists of twin 320- 
brake horsepower Bolinder engines, with one 8 and one 
15-horsepower stationary engine for electric lighting and 
general purposes. 

On account of the low consumption of fuel 
oil, the Sierra was able to make the voyage 
to any of the South American ports and re- 
turn without having to deviate from her 
course to call at ports for the purpose of 
replenishing the supply of oil at exorbitant 
rates, which has to be done in the case of 
steamships. 


“—<y 


Four MororsHips oF THE GRACE CoMPANY 
A considerable amount of interest is cen- 
tered in the four motorships that have been 
placed in commission by Messrs. W. R. Grace 
& Company. They are the Santa Elena, 
Santa Isabel, Santa Cristina and the Santa 
Flavia. 

The propelling machinery of these ves- 
sels consists of two 320-brake horsepower 
Bolinder oil engines, fitted with air injec- 
tion and an improved oiling system, which 
has resulted in considerably reducing the 
consumption of lubricating oil, The ma- 
chinery is located in a large engine room 
amidships, which has a most pleasing and 
roomy appearance, the engines being firmly 
secured on strong cast iron foundations. 

The auxiliary machinery consists of one 
15-brake horsepower Bolinder engine, direct 
connected to a 10-kilowatt generator, and one 
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Fig. 3.—Engine Room of Motorship Sierra 


rotary pump of 2,500 gallons’ capacity, and one 8-horse- 
power Bolinder engine connected to a 5-kilowatt 
generator and rotary air compressor. The refrigerating 
plant consists of cne I-ton Brunswick motor-driven ice 
machine, the ship being fitted with 600 feet of refrigerat- 
ing space for ships’ stores. 

The main fuel supply is carried in four steel tanks just 
forward of the engine room with a total capacity of 1,320 
barrels, and these, together with four steel tanks having a 
combined capacity of 412 barrels, and two 20-barrel day 
tanks in the engine room, give a total capacity of 1,770 
barrels, or sufficient for nearly 80 days’ running. 


Moprrate-Si1zEp MororsHips More EconomicaL THAN 
STEAMERS 


These ships are excellent examples of the possibility of 
moderate-sized vessels equipped with fuel-oil engines. 
The*extensive radius over which they are able to travel 
Without having to stop for refueling, combined with their 
fuel economy, give them an immense advantage over the 
ordinary steamer, to which may be added the increased 
cargo space obtained by the elimination of steam boilers. 

These four ships were carefully designed and built 
with all the conveniences of a large modern liner. The 
dimensions of the Santa Elena and Santa Isabel are: 
length 225 feet, breadth 42 feet, depth 29 feet, cargo ca- 
pacity about 2,000 tons on 18-foot 6-inch draft. The 
Santa Cristina and the Santa Flavia are 235 feet longer 
than the two first named vessels, all other dimensions be- 
ing about the same. 


Auxittary MotorsHips MAKING Goop RECORDS 

The two auxiliary motorships, La Merced and Oronite, 
are of very fine models and are making some very fast 
passages. These vessels are operated by the Standard 
Oil Company. Each of the vessels is equipped with two 
160-brake horsepower Bolinder engines. The La Merced 
completed a trip to Melbourne and return, carrying case 
oil on the outward voyage and returning with a cargo of 
grain, the outward voyage being made in the good time of 
48 days, and the return voyage in 53 days. The distance 
by steamer route to Melbourne is 6,966 miles, so that the 
time occupied in making the voyage out in 48 days for a 
vessel of such moderate power must be considered excel- 
lent. The return voyage, which was made by the route 
south of the Islands of New Zealand, covered a distance of 
nearly 8,coo miles, and the time, 53 days, must be con- 
sidered extremely creditable. 

The first vessels on the Pacific Coast to be equipped 
with Bolinder engines as auxiliary power were the steel 
sailing barks, Annie Johnson and R. P. Rithet, owned by 
the Matson Navigation Company and engaged in the San- 
Francisco and Hawaiian trade. These vessels, which are 
approximately the same size, having a capacity of 
about 1,800 tons cargo, had installed in them two 160- 
brake horsepower engines. They had been in service 
about 30 years at the time this installation was made in 
1916, and had been in the Hawaiian trade for nearly 8 
years, averaging about six round trips per year, while 
propelled by sail power alone. These voyages cover the 
time taken up in making various calls to the different ports 
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in the Hawaiian Islands, the ships being towed from port 
to port. 


EarNING CAPACITY OF VESSELS INCREASED 50 PERCENT 

Since the installation of auxiliary power, the above 
ships are now able to make about nine round voyages per 
year, showing a gain of nearly 50 percent in the earning 
capacity, and of course they are able to make the trips 
between the different island ports under their own power, 
saving a considerable amount in towage expenses. The 
average time consumed in making the voyage between 
San Francisco and the Hawaiian Islands is about twelve 
and one-half days. 

The auxiliary motorship R. P. Rithet, after having been 
in commission for about one year, was destroyed by fire. 
Since the installation of the power machinery in the Anme 
Johnson, the cost of repairs to her machinery has not 
exceeded that of a similar steam plant. 


FuEL AND LuRBICATING Ort CONSUMPTION 


On a voyage between San Francisco and Honolulu to 
Mahukona and return to San Francisco, the following 
amount of fuel and lubricating oil was used by the Anme 
Johnson. Total running time of engines 29 days, total 
consumption of fuel oil 289 barrels, total lubricating oil 
used 400 gallons, approximate total cost of fuel and lu- 
bricating oil for the round trip $550 (£113). 

The motorship Ozmo, formerly the three-masted 
schooner Hugh Hogan, was built in 1904. In 1916 the 
owners decided to convert her into an auxiliary motor- 
ship and at the same time reconstruct the vessel, adding a 
shelter deck, which has considerably increased her cargo 
capacity. 

The power installation consists of two 160-brake horse- 
power Bolinder engines driving twin screws. This is the 
equivalent of approximately 450 indicated horsepower 
and is sufficient to maintain a speed of 8 knots with the 
ship fully loaded. 

The Ozmo has a length of 160 feet, depth 9 feet 8 
inches, beam, 38 feet 8 inches. One of the best records 
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made by this vessel was a voyage to Wellington, N. Z., 
from San Francisco in 39 days and returning in 45 days. 


ADVANTAGES OF OIL ENGINES OvER STEAM 


The advantages of the internal combustion engine over 
steam, even when fitted with fuel-oil burning apparatus, 
are very marked, and in some instances the cost of the en- 
gines has been saved within a period of 24 months. 
Other advantages are as follows: 


1. Cargo space saved (eliminating boilers, fresh water, 
and one-half to two-thirds bunker space of fuel-oil tank- 
age). 

2. Smaller engine-room force (stokers or firemen elim- 
inated). 

3. Eliminating the necessity of calling for fuel, saving 
extra port charges, delays and extra cost of fuel and water 
at out-of-the-way ports. | 

4. Fuel consumption about one-third of boiler con- 
sumption. 

5. Fresh water not required for main engines. 

6. “Raising steam’ and standby costs eliminated. 

7. Lower repair bills, no boilers to clean or constant 
repair to same, furnaces, floor plates, etc. 

Taking it for granted that merchant ships and steamers 
are operated for the purpose of profit or carrying cargo 
at a minimum cost, the hull that can carry the most cargo 
at the lowest cost at the usual tramp speed at about an 
equal outlay of capital is the most economical. Trans- 
Pacific trade is the one that the Pacific coast is most se- 
riously interested in. Developing and extending the ex- 
port and import business with the Orient, Australia, South 
America and the Pacific South Sea Islands should be the 
endeavor of all Pacific coast merchants and shipping com- 
panies, and to handle overseas goods and products, ton- 
nage is absolutely necessary. On account of the distances, 
difficulty has been experienced in finding economical ships; 
an ordinary tramp of 5,000 tons deadweight, inclusive of 
bunkers, on the same voyages, can carry only 3,000 to 
4,000 tons of actual freight-paying cargo on account of 
the space taken up by bunkers or weight of fuel oil. 


Charts for Use in the Design of Propelling 
Machinery for Usual Type of Cargo Ships 


Curves Compiled for Finding the Horsepower, Boiler Surface, 
Condenser Surface and Quantity of Cooling Water Required 


BY JAMES L, HAYNES, M. E. 


HE following set of charts is compiled for the use 
of engineers who are handling designs of power 
plants for the usual type of cargo ships. Many inconsis- 
tencies are met in comparing sizes of boilers, engines and 
condensers for various arrangements of machinery in 
use, and as engineers base much of their work on existing 
designs they have to estimate many factors basing opinions 
on conflicting precedent. These curves have been worked 
out to facilitate the determination of consistent results, 
considering as many primary variables as it seemed prac- 
ticable to include and assuming fixed all factors that are 
likely to be nearly the same on all ships in the class con- 
sidered. 
For any new ship, it is assumed that the displacement, 
speed, type of main engine, type of boilers, kind of fuel 
and rate of firing are known. With this much informa- 


tion we are able to decide the horsepower, boiler surface, 
condenser surface and quantity of cooling water quite 
accurately from the charts; and, having found this in- 
formation, the other auxiliary machinery depending on 
these sizes is easily calculated. 

The chart shown in Fig. 1 is based on the formula given 
by Rear Admiral C. W. Dyson, U. S. N., in his book on 
propellers, with constants supplied to suit our work. 

D *2V* X 92 
Shaft horsepower = ——— 
230 
where 
D = tons displacement. 
V = speed in knots. 

The Admiralty coefficient 230 has been chosen as apply- 
ing to the cargo ships we are to deal with, which have a 
block coefficient of about .78. 
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Coefficient 0.78 


With this chart it is easy to pick off the power for 
ships included within its range, when the tonnage and 
speed are given. 

The number, sizes and styles of the auxiliaries, as well 
as the type of main engine or turbine, will guide in de- 
ciding what to allow for total steam consumption per 
shaft horsepower for the ship. This will probably fall 
between 14 and 22 pounds, and the chart shown in Fig. 2 
gives the total steam per hour by reading down from the 
intersection of the line for shaft horsepower and the 
proper rate of consumption. There seems to be no way 
of fixing the rate of steam consumption except by com- 
parison with trials of similar ships. 

If the boilers are to be coal fired, we next use the chart 

Pounds of Coal burned per sq. ft. of G.S. per Hour 
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Total Steam Consumption —Pounds per Hour. 
Fig. 2.—Total Steam Consumption for Ships Where the Total Steam 
Per Shaft Horsepower is Known. For Class of Ships 
Considered it Varies from 14 to 22 


shown in Fig. 3. This chart is taken from Dr. Charles 
Edward Lucke’s “Engineering Thermodynamics,’ and 
shows the relation between draft and rate of burning 
different kinds of coal. By reading across from the 
proper amount of draft to be used to the curve for the 
kind of coal used and then down to the horizontal line 
representing the ratio of heating to grate surface, we 
obtain the reading of pounds of coal per square foot of 
heating surface per hour. 

With this value from Fig. 3 we use the chart shown in 
Fig. 4, taken from Dr. Lucke’s “Thermodynamics,” to 
determine the rate of evaporation for the boiler. The 
method is evident. Read up from the proper value for 
pounds of coal per square foot of heating surface per 
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_ hour, as found by Fig. 3, to the proper boiler curve; then 
read across to the value of pounds of evaporation 
per square foot per hour. It will be noticed that this 
chart applies for Pocahontas coal, which represents usual 
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Fig. 5.—Relation Between Rate of Combustion and Capacity for 
Oil-Fired Marine Boiler 


good grades of soft coal, and the values of pounds 
evaporated plotted at the left of the diagram apply for 
200 pounds pressure, which is usual practice for cargo 
ships to-day. Dr. Lucke does not give an analysis for 
Scotch boilers, but the curve he gives for a locomotive 
boiler probably applies closely for a Scotch boiler. 

Having already determined the total steam consumed 
per hour, we divide by the pounds 
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few picked cases for condenser design on cargo ships. 
The application of these curves needs no explanation. 


CONCLUSION 


Since the machinery installed in many ships to-day is 
bought from different places building a number of stand- 
ard sizes of equipment, it follows that the sizes actually 
used in such cases will be the nearest available size to 
that required by the designer. This probably accounts for 
some of the inconsistencies noticeable in the proportions 
of power plants for cargo ships. It is better, therefore, 
to base estimates on practice as compiled and made into 
a set of uniform curves than to base specifications on the 
sizes of machinery installed in certain ships where the 
determining factor may have been the availability of cer- 
tain sizes for ready delivery at a low price rather than the 
service required of the units. 


A Sea Going Concrete Barge 


The launch of what is claimed to be the lightest sea- 
going concrete boat in the world has taken place at the 
yard of the Concrete Seacraft Company, Limited, on the 
Mersey, at Fiddler's Ferry, a village three miles from 
Warrington, about twenty miles from the sea. The barge, 
of 250 tons, designed for the local wheat-carrying trade, 
is 95 feet long, 21 feet 4 inches beam, and 8 feet draft. 
It was constructed of a large number of small matured 
units of concrete prepared beforehand, and then erected 
on the slip in much the same way as the frame and plate 
of an ordinary steamship. The units of concrete were 
then fixed together by means of diagonals of round steel, 
which bind the whole structure together. The Elmarine 
is the lightest concrete boat for her size which has been 
built receiving Lloyd’s classification. The thickness of 
sides is 134 inches, instead of 3% inches, which is the 
requirement of Lloyd’s for boats built on any other 
method. 
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Machinery for American Merchant Vessels 


Basic Considerations Governing Selection of Economical Type 
of Machinery—Research Work Under Government Control Urged 


BY COMMANDER H. C. DINGER, U. S. N. 


HE United States is building a large merchant ma- 

rine and will probably continue to build merchant 

vessels on a large scale for years to come. The success 

of these vessels commercially will be dependent to a very 

large extent upon whether their machinery installations 

are satisfactory and whether they are those most suitable 

for the particular type of vessel and for the service in 
which the vessel will be placed. 

There are numerous types of marine machinery from 
which to choose, and a wise selection from among these 
types may make the difference between success and failure 
of the United States in operating merchant vessels in 
competition with foreign nations. In making the selec- 
tions of types of machinery, many things should be taken 
into consideration. Due weight should be given to fuel 
economy, weight, space, first cost, operating cost, cost of 
probable repairs, number and quality of the operating 
personnel required, availability of the fuel in the regions 
the vessel will operate in, reliability, safety, availability 
of parts of machinery decided upon. The following are 
some of the different types of modern marine machinery 
that may be considered: 

Oil engines of the Diesel or semi-Diesel type, either 
four cycle or two cycle. 

Steam reciprocating engines with either oil or coal and 
Scotch or watertube boilers. 

Combination of reciprocating engines exhausting into 
low-pressure turbines, with any of the variety of boilers 
mentioned. 

Direct-connected steam turbines. 

Turbo-reduction gears. 

Electric drive. 

There are also questions regarding the use or non-use 
of superheat, different condensing systems, the character 
of drive for various auxiliaries, such as pumps, winches, 
dynamos, etc., steam pressures employed and use of feed 
heating and air heating appliances. 


Furrts—CoaLt Versus Oi 


The first question is to consider the type of fuel, that 
is, coal or oil. Both fuels are available in variable de- 
gree and at variable prices. Roughly, 200 gallons of oil 
(or 2/3 ton) are equal to one ton of coal. In certain 
regions, on this basis, coal is cheaper; in others, oil. On 
the Atlantic coast, coal is slightly cheaper, while on the 
Pacific and the Gulf, oil is cheaper. As long as there is 
an available supply of either fuel, it is natural and proper 
that both should be employed, and each, as far as pos- 
sible, where it has the advantage. To build only oil- 
burning vessels would be a serious mistake, because for 
certain routes coa! would be considerably cheaper. 

The following are some general rules that may be con- 
sidered as applying: 

(a) Vessels plying between ports where coal is cheaper 
than oil should be designed for the use of coal. This 
would take in vessels leaving North Atlantic ports and 
trading with Northern Europe or in the coasting trade on 
the Atlantic. 

(b) Vessels plying between North Atlantic ports and 
South America and South Africa would also be justified 
in using coal, provided they carry enough for the round 
trip, but oil would be equally suitable. 


(c) Vessels plying between Gulf ports and South 
America or South Africa should use oil. 

(d) Vessels operating from the Pacific coast, for long- 
distance voyages, except possibly to Australia, should use 
oil. 

With the different conditions as to supply of fuel and 
the fact that both coal and oil are available, it would be 
a mistake to build all vessels for one type of fuel. To 
get the best results from the available supply of fuel, each 
should be used in the places where it has the advantage 
from the viewpoint of economy and availability. The 
availability of oil fuel may change materially, due to the 
opening up of new fields. One of the chief sources of this 
fuel will be Mexico, and there are prospects of additional 
fields being developed in Colombia and Venezuela. As 
far as the American continent is concerned, there is pros- 
pect of more oil*fuel becoming available, hence, vessels 
using oil fuel for commercial purposes may well be on 
the increase. 


Vessers Ustne O1r For FUEL 

The first question to decide here is whether the oil en- 
gine or the steam engine should be used. The answer is 
both, depending on the type of vessel and her field of 
operation. The advantage of the oil engine (Diesel) is 
in economy, but for very large powers, this type of en- 
gine is too heavy and too bulky, hence, where we use 
high power, we will have to pay for it and use the steam 
engine. Where economy is of special importance for ves- 
sels making very long trips to regions where fuel is ex- 
pensive and for powers within the limitations of the 
oil engine, the oil engine should hold the field. This 
would apply to coasting vessels as well as overseas craft. 

Of course, both types, within their field, are developed 
so that they may be considered as being able to work 
with equal reliability. Doubt as to the reliability of the 
oil engine within its proper limitations as to size, weight 
and speed of revolutions, is now a thing of the past. 

With this field divided between the oil and the steam 
engine, there is also the chance for healthful competition 
and development, the steam engine being developed to se- 
cure better economy and the Diesel engine to reduced 
weight and increased reliability at higher powers. Dis- 
tributing the building of the machinery among the oil 
engine and steam engine builders is also a desirable fea- 
ture, since it distributes the work more widely and creates 
a condition where more shops may be engaged in the field 
of building marine engines. 


Tue Orr ENGINE 

The particular field for the Diesel oil engine is on slow 
and medium speed freighters designed to operate on long 
voyages and to regions where fuel may be difficult to ob- 
tain. For vessels of about 1,500-3,000 horsepower, a very 
reliable and especially economical installation can be pro- 
duced. 

These oil-engined installations will require but one- 
half the fuel that the best steam installations do. Less 
attendants are required and repairs will probably be less 
than with a steam plant. For the above powers, a four- 
cycle engine is recommended, chiefly for the reason that 
it is simpler. Fresh water for piston cooling is entirely 
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feasible, though successful salt-water cooling systems are 
also available. 

In an installation of this character, a donkey boiler 
should be supplied capable of being operated by the en- 
gine exhaust gases at sea and by an oil burner in port. 
This boiler should be large enough to operate the steer- 
ing engine and anchor engine and certain of the winches 
and pumps. Oil-engine generators should be supplied to 
operate certain of the auxiliaries and a portion of the 
winches. It should be arranged that when in port, but 
not engaged in loading or unloading, the vessel would 
not require the boiler to be in operation. For this reason, 
bilge and sanitary pumps should be electrically driven. 
The steering engine and whistle could have a connection 
to the starting air bottles so that they could be operated 
at sea in case the boiler is shut down. 

The above arrangement would call for two small oil- 
engine generators to supply current for the electric-driven 
pumps for lighting and for electric winches. The boiler 
would supply steam for the steam-driven pumps and 
auxiliaries, steering engine, anchor engine, distilling and 
heating system. A small auxiliary condenser should be 
fitted to handle the exhaust of steam-driven auxiliaries. 

The reason for using steam for the anchor engine, 
steering engine and certain pumps, while electricity is used 
for some of the other pumps and auxiliaries, is economy 
and reliability. If all auxiliaries, including the anchor 
and steering engine, are to be electrically driven, a gen- 
erator of considerable size would be needed, and these 
auxiliaries would be more expensive than their steam 
counterparts. Some generators are needed for lights, 
while a boiler is needed for distilling and heating. There- 
fore, as in any case, a boiler and also an electric gener- 
ator is to be installed, the auxiliaries can be divided be- 
tween the two to very good advantage. 

When all the winches are needed and in raising anchor, 
the boiler would be in use. When simply waiting in port, 
the boiler could be let down and the generator only kept 
in operation for lighting and bilge and fire purposes. At 
sea, the boiler can be operated by the waste heat in the 
exhaust gases, thus adding to the economy of the plant. 
Heating, distilling, steam for cooking, etc., could thus be 
accomplished out of waste heat. Boilers operated in this 
way have been successfully used on numerous merchant 
vessels and also on United States submarines. 

The Diesel engine would have special advantages for 
vessels trading from Gulf ports or the Pacific coast of 
the United States to South America, from the Pacific 
coast to Alaska and the Orient, and from the Atlantic 
coast to South Africa and to Mediterranean ports. Suf- 
ficient fuel for the return voyage can be carried, and any 
difficulties connected with refueling avoided. On vessels 
making these long voyages, the ability to cut down the 
crew to about one-half that required for a steam plant 
will be a large factor in reducing running expenses. 

For low powers, a four-cycle engine with no piston 
cooling will answer For powers above 1,000 horse- 
power, the four-cycle engine with piston cooling would be 
used. For higher power than 3,000 horsepower, a two- 
cycle engine should be used. It is believed that powers 
up to 10,000 can be realized in a twin-screw, six-cylinder 
outfit. Such installations could be employed on large, 
medium-powered vessels with the special advantage of 
securing great economy of fuel. 

At the present stage of the game, powers above 10,000 
horsepower are not considered suitable for oil engines 
on account of the space and weight required. 

The Diesel engine would be suitable to both the slow 
cargo boat and also the medium speed combined passen- 
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ger and freighter. Since a very large part of the ocean 
tonnage will be made up of vessels of this character, it is 
plain to see that the field of the marine oil engine is a 
large one and that the sooner the oil engine is generally 
adopted and developed by the United States merchant ves- 
sels for this particular field, the sooner will the United 
States reap the benefit thereof. The Diesel engine enables 
the crew to be cut down, but calls for a higher class of 
engine operatives. Hence, this will enable the oil-engined 
vessel to compete with vessels manned by lower paid but 
larger crews. 

The United States is particularly well suited for the 
full development of the oil engine on account of the ready 
supply of oil on both coasts. Another advantage is that on 
account of the wide use of automobiles and gasoline 
(petrol) engines, there are a very large number of men 
who have some training in connection with the operation 
of oil engines. It is from the internal combustion engine 
mechanics of the country and from watch or instrument 
makers that the operators for marine oil engines should 
be recruited. The fact that the oil engine installation of 
a moderately powered vessel is really a clean, mechanical 
job, free from the dirt and inconvenience of the usual 
steam plant, but one which requires a high grade of oper- 
ating intelligence, should serve to attract a very good 
class of mechanics to this marine field. The engineers of 
oil-engined vessels should develop into an aristocracy of 
intelligence among marine operating engineers. Diesel 
engine mechanics must be more careful in their work 
than the steam engineering mechanics. For this reason 
good results are likely to be secured by getting hold of 
men who have experience in instrument making or other 
fine mechanical work. 


Ort VESSEL—STEAM MACHINERY 


This type of vessel has its principal field in high pow- — 
ered and high-speed vessels. The types of engines may 
be, (1) direct-connected turbines; (2) combination of 
turbines and reciprocating engines; (3) reciprocating en- 
gines, or (4) turbo-reduction gear. The latter seems to 
be the most suitable, particularly for high powers. The 
combination is about as economical and may be used for 
medium powers. Except for rather low powers, the re- 
ciprocating engine would probably not be used. 

Turbo-gearing is lighter, more economical, and occu- 
pies less space than any of the other types, and is also 
cheaper and easier to build; hence, it is natural to expect 
that gearing will almost monopolize this field. 

Watertube boilers appear to be more suitable for oil 
fuel than do Scotch boilers. Superheaters are advisable 
as a means of securing economy and there is no trouble to 
be expected in operating them. They ought to be in as 
general use on ships as they are in power plants on shore. 

For high-speed passenger and freight vessels there is, 
of course, at present, no real competitor of the turbo- 
reduction gear. These turbo-gears, when using super- 
heated steam, give a higher economy than anything else 
except the oil engine, and are the lightest installations. 

Several innovations in the power plants of these vessels 
might be adopted with great advantage. The following 
may be mentioned: 

(a) Use of centrifugal feed pumps. 

(b) Use of condensers of the destroyer type with 
scoop circulation. This gives a much lighter installation 
and is more efficient at high speeds. 


CoaL-BURNING VESSEL 


This may vary from the smallest to the largest. The 
type of engine to be used will depend to some extent on 
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the powering. For low powers and low speed, there is 
still quite a field for the reciprocating engine, but for 
high powers, the turbo-reduction gear would be the 
answer. For medium powers, the combination of turbine 
and reciprocating engine might be used. 

The reciprocating engine should be confined to powers 
below 2,000 horsepower. The reciprocating engine is 
easy to operate and repair and can be taken care of by 
less intelligent attendants and can stand more abuse than 
the turbo-reduction gear unit. Owing to this fact, the 
reciprocating engine should still be installed in the small 
cargo steamer. 

For low powers, the well-designed reciprocating engin« 
is nearly as economical as the turbo-gear, but for high 
powers the turbo-gear has an advantage of 10-15 per- 
cent in economy. 

For the low-powered coal-burning cargo boat, the 
Scotch boiler appears to be the most advisable. Super- 
heat is recommended, except for very low powers or where 
it is desired to have the installation as simple and as 
cheaply constructed as possible. For the higher powers, 
the large tube watertube boiler would be desired. Its 
principal recommendation is that it weighs less and there 
is little practical limitation to the size of the unit that may 
be installed. 

RECIPROCATING INSTALLATIONS 


A modern up-to-date reciprocating engine should be 
designed to secure the best practical economy in steam 
consumption. To this end a fairly high cylinder ratio of 
low pressure to high pressure should be employed to en- 
able the expansion of the steam to be properly carried 
out. Also, cylinder clearances should be reduced to the 
lowest practical limit. Either a quadruple or a triple ex- 
pansion engine may be employed, and if a steam pres- 
sure of more than 200 pounds is carried, the use of a 
quadruple expansion engine would probably be justified 
in units of over two thousand horsepower. The use of 
steam jackets does not appear to be justified, but special 
attention should be paid to lagging and covering of 
steam radiating surfaces. The efficient draining of re- 
ceivers and the use of these drains in feed heaters should 
be provided for. Good sized units should use forced 
lubrication, but this installation would not be justified on 
small, slow-moving engines. 

The use of feed heaters and the utilization of all pos- 
sible heat in drains should be arranged for. Efficient 
condensers and air pumps capable of producing a vacuum 
of 28 inches of mercury with 60 degrees F. water should 
be required. It is about as easy to have an installation 
that will produce 28 inches of vacuum as one that will 
give but 24 inches. For large installations, steam seals 
on the low-pressure rods and valve stems are recom- 
mended for the purpose of keeping out air. 

With an efficient cylinder ratio, one that will give 12- 
14 expansions, on a triple-expansion engine, well designed 
valves and low clearances (8-12 per cent) and with good 
condensing apparatus and feed heaters, a reciprocating 
engine should be able to give a horsepower for 13.5 to 
14 pounds of water and 1.2 pounds of coal per horse- 
power. This result is almost the same that would be se- 
cured with turbo-reduction gear, and it looks as if the 
reciprocating engine, efficiently designed, should still hold 
on in this field for years to come. There are many shops 
rigged and ready to build these reciprocating engines, 
whereas the gears have to be built in shops especially 
equipped. 

AUXILIARIES FOR STEAM MACHINERY 

Considerable change may be expected in the construc- 
tion of steam auxiliaries with the advent of the turbo- 
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gear sets. To begin with, a very good vacuum is desired, 
hence condensers and air pumps to produce this are re- 
quired. Reduced cost and lightness can be obtained by 
adapting the condensing installations that have been suc- 
cessfully developed for United States destroyers. The 
condensers are of the curved expanded-tube type and 
the air pumps have a combined wet and dry air pump or 
wet-air pumps used in conjunction with Parsons aug- 
mentor. For high speed and high-powered vessels, the 
use of scoops for circulating water offers similar advan- 
tage to a merchant vessel that it does on a destroyer or 
scout. The use of the scoop is probably not advisable until 
the speed is as high as fifteen knots. An auxiliary circu- 
lating pump is, of course, fitted on a by-pass of the in- 
jection pipe to supply circulating water at low speeds or 
when backing. With scoop condensers, it is also neces- 
sary to have only a single-pass condenser and to have the 
condensers in the fore and aft line. 

Condensers of this type can be considerably smaller 
than the types that have ordinarily been fitted on mer- 
chant vessels. Condensers of destroyers have shown 
their ability to condense 25 pounds of steam per square 
foot of surface, the vacuum being 28-29 inches of mer- 
cury. Though these condensers are most efficient and 
light, they are also the simplest and easiest to build. For 
high-powered vessels, turbine-driven centrifugal feed 
pumps are recommended, and centrifugal pumps can be 
used for ballast and bilge service. 

For air-pump service, the combined wet and dry re- 
ciprocating air pump represented by the Weir dual and 
the Blake & Knowles twinplex, or a wet-air pump in con- 
junction with a Parsons augmentor, appear to be the 
simplest and most reliable installations. Though ejectors 
in combination with condensate pumps are available, these 
devices are as yet not fully developed and are not yet in 
general vogue on vessels. 


LuBRICATING SYSTEMS 


With reduction gears, the lubricating system is the 
most important matter and the success of the gear is de- 
pendent largely upon the adequacy and the efficient oper- 
ation of the lubricating system. The De Laval Company 
have gone extensively into this subject of lubrication of 
gears and have designed a lubricating system adjusted to 
conditions on merchant vessels which is very complete. 
The Emergency Fleet Corporation has required an in- 
stallation similar to this to be fitted for reduction gear 
sets on its vessels. With an efficient lubrication system 
there will be little repairing and overhauling required in 
connection with the reduction gear sets. Practically all 
troubles encountered with reduction gears are centered 
in defects in arrangement or handling of the lubrication 
system. 

BOILERS 


The first question to consider is the kind of fuel. Shall 
coal or oil be used? If oil is used, a watertube boiler 
would appear to be more advisable, for the following 
reasons: It is lighter and can be built in larger units, 
and the regulation of burners and their installation on a 
watertube boiler is easier than on a Scotch boiler. The 
oil-burning installation is also more easily made. There 
is little dirt, no ashes, etc., and for this reason oil-burn- 
ing watertube boilers are not as much subject to deterio- 
ration as a1: coal-burning watertube boilers. To burn oil 
to the best™advantage, heavy, forced draft is required. 
This does not go well with a Scotch boiler. 

Tf we are to use coal, there is much more in favor of 
the Scotch boiler, and in certain classes of work it would 
be better to use it. The advantage of the Scotch boiler 
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is its reliability under hard conditions of service. It will 
stand abuse and neglect that the watertube boiler will 
not stand. It is fairly easy to build, and the ordinary run 
of marine firemen know how to operate it. Its disadvan- 
tage is its weight. For slow-speed cargo boats of small 
power, the weight does not count for so much, and there- 
fore for coal-burning marine installations of about 3,000 
horsepower and less, the Scotch boiler should be used. 
For this power, two or three boilers give a convenient 
size from both an operating and a construction point of 
view. 

For high powers, say above 10,000 horsepower, the 
Scotch boiler should not be used on account of the extra 
weight required and the number of boilers that would 
have to be installed. For intermediate powers, around 
5,000 horsepower, either the watertube or the Scotch 
boiler could be employed. 

Steam Pressure-—F¥or Scotch boilers, either with re- 
ciprocating engines or turbines, pressures from 160-200 
pounds would appear advisable. For watertube boilers, 
200-260 pounds would be considered best. There is no 
advantage in going to higher steam pressure. The ad- 
vantage in economy can be secured by using superheat. 

Superheat——Superheat should be used on both Scotch 
and watertube boilers, except for very low-powered in- 
stallations. With reciprocating engines, the initial tem- 
perature of steam should not exceed 500 degrees F. and 
with turbo-reduction gears 550 degrees. Higher tem- 
peratures than these would require the use of special ma- 
terial in piping and fittings, which may present some 
difficulty. Ordinary steel and good bronze will handle 
550 degrees F. without any trouble. A very considerable 
increase in use of superheat on boilers for merchant ves- 
sels may be looked for. 

Air-Heating Devices—Howden’s system for coal-burn- 
ing Scotch boilers is advisable, and some system of air 
heating for coal-burning watertube boilers can often be 
installed to advantage. For oil-burning watertube 
boilers, using the mechanical system of oil burning, air 
heating arrangements are hardly justified. 

Oul-Burning Systems.—For large watertube boilers, 
the mechanical system using heavy F. D., 3£-inch of water, 
and an oil pressure of 50-200 pounds, gives the best re- 
sults. For small powers and where Scotch boilers are 
used, lower air pressures should be used. 

Steam atomization is not recommended for any marine 
installation on account of the waste of fresh water. Suit- 
able mechanical systems for oil burning have now been 
fully developed. 

Forced Draft Blowers—High-speed fans, driven by 
steam turbines, are recommended over either motor drive 
or small reciprocating engines. 

Standardization of Auxiliaries—tlf the steam and elec- 
tric auxiliaries for our merchant vessels could be stand- 
ardized to a greater extent, so that practically all these 
auxiliaries were manufactured in large numbers accord- 
ing to standard patterns, the cost of manufacture would 
be very much reduced, the apparatus would be more 
highly developed, and operations would be much easier 
and better understood. This particular thing is some- 
thing that the Emergency Fleet Corporation can promote, 
since at present it controls the design and requirements 
for most of the United States merchant vessels building. 


SUMMARY 
It will be seen that the principal innovations of recent 
development are: 
Extensive use of turbo-reduction gears and of oil en- 
gines. 
Use of superheat. 
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Extension of the use of watertube boilers, particularly 
where oil is used for fuel. 

Use of better and improved condensing apparatus with 
all types of steam machinery. 

More genera! and more efficient use of feed heaters. 

More general use of small steam turbine for driving 
auxiliaries. 

The following ecenomical results may be expected from 
the various types of machinery: 
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By far the largest items of expense in operating ves- 
sels are the fuel and the pay of the engineer’s force. 
Hence, successful designs of machinery will have as some 
of their principal aims the securing of economy and the 
possible reduction of the operating force. Heretofore, 
first cost has too often been the deciding factor. The 
operating expenses in a few years will make up the slight 
differences where lower first cost has caused the sacrifice 
of economical design. Where many vessels are being built 
according to the same designs, the importance of extreme 
perfection in the design is vastly increased, for then a de- 
fect or an advantage are both multiplied many times. 
Conservation of fuel and of operating labor are the par- 
ticular fields that the design of our merchant ships ma- 
chinery should exploit. If this is done successfully, it will 
give the United States merchant marine a vantage point. 
If it is neglected, it may mean the inability of the United 
States merchant marine to keep up with foreign competi- 
OM, 

It is believed that research work into this question of 
economical design and experimentation should be under- 
taken by the government in order that the best possible 
advancement in practical improvement may be made and 
that our shipping industry may secure the advantage of 
this. Private enterprise cannot afford to go into this re- 
search and experimentation to any great extent, and the 
development of the best possible practice in marine en- 
gineering is a public matter, something belonging to the 
country as a whole. Just as the roads and canals are 
public utilities, whose efficiency is of vital general in- 
terest, so the efficiency of our operation of the highways of 
the sea is a matter that should receive the attention of 
the Federal government and its support in development. 

Considerable research and some experiment in engineer- 
ing has been done by the navy. Much of this is of great 
value to the merchant marine, but the operation of mer- 
chant vessels also has certain problems that are outside 
of naval work, and for this reason there should be some 
public agency to look after these interests. Such a field 
would naturally fall to the Department of Commerce, 
which already has several offices which, if enlarged and 
strengthened, might take over this work (Bureau of Navi- 
gation and Steamboat Inspection Service). Pioneer work 
in this field is also being done by the Society of Naval 
Architects and Marine Engineers, and by the American 
Bureau of Shipping; but the importance of building and 
holding on to an efficient American merchant marine is so 
overpowering that further steps to perfect and increase 
these institutions are imperatively necessary. 
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§ Efficient Layout and Management of the 
Plate and Angle Shop in Shipyards 


Size of Shop Determined by Speed of Conveying Material to 
Ships—Arrangement of Shop and Method of Storing Materials 


BY GF. S. MANN, B. S. 


O lay out and manage a plate and angle shop effi- 
ciently, it is necessary to have a clear understand- 
ing of the building schedule. That is to say, the number 


_ of tons of plates and angles that have to pass through the 


shop each working day must first be determined. It is cus- 
tomary in small yards to lay the keels in rotation and not 
simultaneously. Thus if twelve hulls are to be built in one 
year, and if only one building way is to be used, it is 


determines the size of the shop for a predetermined daily 
output per ton. 


OrpDER oF HANDLING THE WorRK 


There are three classes of work to be considered, 
namely, straight, cold bent work, and furnaced work. The 
number of plates that have to be furnaced is so small that 
they should be bent to shape and laid off in another part 
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Sketch to Show General Method of Laying Out Shop 


necessary to have enough punches, shears, etc., to pre- 
pare the steel for one ship in one month. 


Tue TRANSPORTATION PROBLEM 


One factor that is of the highest importance in de- 
termining the size of the plate and angle shop is the trans- 
portation problem. - Whatever conveyance is used to take 
the steel from the shop to the hulls must be loaded at the 
shop, taken to the ship, unloaded there and then brought 
back empty to the shop. The time taken for this cycle 
of movements limits the number of trips that can be made 


_inaday. Therefore, if the number of conveyances is for 


any reason limited, an example of such a reason being a 
single track, thus preventing the return of empty cars to 


_the shop while loaded ones are being sent to the ship, the 


number of punches and shears, etc., must be proportion- 
ately increased so that there is always sufficient steel ready 
to be loaded at each return of the empty conveyance to 
keep up the daily output of tonnage. 

Dividing the total daily tonnage as called for by the 
schedule by the total number of trips that all the con- 
veyances can make in a day gives the number of tons 
that must be carried at each trip. Care must be taken, 
however, that an over-accumulation of finished pieces does 
not collect and so interfere with the efficient handling of 
the machines. 

From the above it will be seen that the transportation 
from the shop to the hulls is one of the factors which 


of the yard before they are sent through the plate shop, 
so that the special processes applied to them do not inter- 
fere with the straight work. Every plate and angle should 
be worked from the storage racks through the shop 
towards the hull, and not a single piece of material should 
be carried away from the ships, or back-stepped, as it is 
technically called. 


Layout OF THE SHOP 


The plate and angle shop should be a long, narrow 
building with its longitudinal axis perpendicular to the 
waterfront when it is designed as a single unit to serve 
only a few hulls at a time. Angle shears and punches 
should be arranged down one side of the building and the 
plate shears and punches down the other side, so that the 
plates and angles can never get in each other’s.way. This 
important point is frequently overlooked in some of the 
smaller shipbuilding plants. 

In laying out the shop, care must be taken that the 
plate punches are farther apart than twice the greatest 
length of plate which will be handled. Unless they are 
so arranged, there will be a considerable loss of time, 
owing to one machine being blocked by the end of the 
plate which is being punched in the adjoining machine. 

Not only must the machines be properly spaced, but 
they must be arranged in the order in which the different 
operations are done, so that the plates and angles can be 
worked through the shop without being back-stepped. The 
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building may be divided longitudinally by a row of col- 
umns, the side on which the plates are handled being 
wider than the side in which the angles are handled, in 
the proportion of about seven to five. 

The easiest way to handle the plates and angles in the 
building is by means of two overhead cranes, one of which 
is installed in each side of the shop. The runways for 
these cranes should extend out of both ends of the shop, 
so that the same cranes may pick up material at the 
storage end of the shop, then bring it into the shop, and, 
finally, carry it out of the other end when it is ready to be 
taken to the ship. 

The plates and angles must be stored in such a way 
that any piece of material which may be needed at any 
particular time can be picked up without having to handle 
any other pieces first. Plates should be stored on “A”- 
shaped racks, the end of each rack being clearly marked 
for the kind of plate to be stored there. The plates are 
then unloaded from the cars onto their own racks. 

The storage yard should be served by a cantilever crane 
for carrying the plates and angles to the shop, but a long 
boom locomotive crane may be used. The sketch shows 
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the arrangement of the plate and angle shop as described 
in this article. 

If the plates are not put on racks which are properly 
labeled, but are piled flat in heaps, several plates may have 
to be lifted off the pile before the one which is wanted is 
reached, thus causing great delay, which in turn means 
unnecessary loss of time and money. If the plates were 
to be stored flat in heaps it would be necessary to have 
them loaded onto the cars at the rolling mill in the order 
in which they would be used in the shipyard; that is, the 
plate that is wanted first for the ship should be put at the 
bottom of the car, the others being loaded on the car in 
the order in which they will be needed. When these 
plates are unloaded in the shipyard the plate that is wanted 
first would then be on the top of the pile. 

It will be readily seen that such an arrangement of 
storage, although theoretically possible, could never satis- 
factorily work out in practice. 

In conclusion, it might be mentioned that the steel 
should be ordered on such a schedule that it will arrive at 
the yard in as short a time as is practicable before it is 
needed for the ships. 


Experiments on Simplified Ship Forms 


Comparative Resistance of Ordinary Shipshape and “Straight Frame” 


Models—Factors 


in Design Which Tend to Increase Resistance 


BY PROFESSOR H. C. SADLER AND T. YAMAMOTO 


HE question of the simplification of ship forms is 

one that has received a good deal of attention dur- 

ing the past year. In their anxiety to produce a simple 

form from a structural standpoint, a good many designers, 

not familiar with ships, have ignored entirely the question 

of economical propulsion. During the past year some 

experiments upon “straight frame” forms have been con- 

_ ducted in the tank at the University of Michigan, and the 

results are thought to be of sufficient interest to place the 
same on record. 

The main object of the experiments was to determine 
what difference in resistance existed between an ordinary 
‘shipshape form and one in which the curved form of the 
frames was replaced by straight lines. No particular at- 
tempt was made to develop the best possible form, but the 
main features of the two types were kept constant. 

The diagonal line representing the corner was in all 
_ cases made a straight line, with the view that, if the bilge 
corner were cut off, this would facilitate construction. 

The body plans shown in Figs. 1, 2, 3, 1a, represent the 
various forms used. The models were Io feet long and 16 
inches wide. For each particular type the following char- 
acteristics were kept constant, viz., length, breadth, draft, 
displacement (at load draft with the corner cut off), the 
curve of sectional areas (and hence prismatic coefficient), 
and the shape of the waterline. 

The models were tested at three different drafts cover- 
ing the usual range. 

In each case the model was first tried with the sharp 

orner, and latterly this was removed. 

Two different slopes were given to the bilge diagonal to 
determine the effect of this feature. 

In one case also the lower knuckle was given a small 
enough slope to keep it within the double bottom; the top 


* Paper read at the twenty-sixth general meeting of the Society of 
Payal Architects and Marine Engineers, Philadelphia, November 15, 


knuckle in this case remaining the same as in form Fig, 1. 
The following table gives the characteristics of all the 
forms tried. 


Y. 1 (CORNER OFF) 


Draft, | ‘ 
Inches. | B/d 0 Percent | 10 Percent |20 Percent 
ong-icoefieem aie se 674 -707 .739 
7 2.285 Block coeff:.......... | .655 .688 .718 
Mid. coeff............ .973 .973 -973 
| Waterline coeff....... .760 .784 .808 
| Mongsicoefieeepircciee .662 .697 -728 
6 2.66 ‘Bleek Coch gs son iann .641 .675 -706 
Mid. Estedode ddeeora| .969 .969 .969 
| MongNcoeii=ee eer eeie 646 .681 .716 
5 | 3.2 Block coeff........... .621 -655 .688 
| Mid. coeff............| .962 -962 -962 
| 
Y. 2 (CORNER OFF) 

| Tong Ncociteeerenee | 674 .708 .739 
7 | 2.285 iBlockicoetieseeenien | .655 .688 .718 
| Mid. Coeff. | .973 .973 .973 
Waterline coeff.......| .760 .784 -808 
| ongucoeiieeperriterinte | .662 .697 .729 
6 | 2.66 | {Blew Coefiie eens | 641 .675 .706 
| (UMBC GadiGoooocenoobe .969 | .969 .969 
| (Long. coeff........ alin Vecaselays a elt nrser so} 716 
5 39 | {Blow COAiirooooboodse | 2B |||) 691 
| Mid. coeff............| .965 .965 .965 

l | | 

G83 
Wong icoethe.seeicitecls .673 .706 .737 
7 2.285 Block coeff...........} .655 | .688 -718 
Mid. coeff..)..0......- 974 974 .974 
Water Line coeff......| 760 784. .808 
f Long. coeff...........| 661 .696 - 728 
6 2.66 Blockicoefints. Jos... - | 641 .675 .706 
MidWcoeitee-eeenne | .970 .970 .970 
Long. coeff... . ....| .647 683 .718 
5 3.2 Block coeff........... .623 -658 .692 
Mid. coeff............ .964 .964 .964 

; | 
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Y. 1 (WITH CORNER ,VOLUME) 
Draft, 
/d 0 Percent | 10 Percent |20 Percent 

Long. coeff............ 673 .706 LY. 

a 2.285 Block coeff............ .660 .693 .724 
Mid *icoefiee eee .983 .983 .983 
Waterline coeff........ .760 .784 .808 
Long. coeff............ 661 .696 .728 

6 2.66 Block coeff............ .647 .682 .713 
Mid Ycociteerrerenreer .979 .979 .979 
ong coelizwienrecits 644 .679 .712 

5 3.2 | Boek Coch e seer tesa .628 .662 .694 
Mid jcoethaaeeeieier .975 .975 .975 

Y. 2 (WITH CORNER VOLUME) 

Long. coeff.......---- .672 .706 .737 
Block coeff.....)..--- .659 .694 «724 

7 2.285 Mid. coeff:....5....-- -983 -983 -983 
Waterline coeff......- -760 .784 .808 
Long. coeff........... .660 -695 -728 

6 2.66 {Bios Ciboooasboooo .646 .680 .713 
Midsicocieseeenen tern .979 .979 .979 
Long. coeff........... .646 .679 -716 

5 3.2 {Blow coe .630 .662 .698 
Mid" coefitmsieemericee -975 .975 .975 

We © 
Seal ere bee pee bas Eerie a - 

Long. coeff .674 .738 
Block coeff .656 .718 

7 2.285 Mid. coeff -984 .984 
Waterline coeff .760 .808 
Long. coeff.. .661 .729 

6 2.66 {Blost coeff.. .641 .706 
Mid. coeff... .969 .969 
Long. coeff... .. . . .644 .715 

5 3) | Block coeff:.. . . -. . .620 .688 
Mid coefinee ie .963 .963 


The fuller models, marked 10 percent and 20 percent, 
were obtained from the finer forms by adding Io percent 
and 20 percent middle body and contracting the form of 
the ends to keep the length constant. 

The curves of sectional areas and load waterline are 
shown in Figs. 6 and 7, and in connection with the latter 
it will be noticed that, in order to use the same form in 
all cases, this necessitated a somewhat fuller line forward 
than was compatible with ease of propulsion. For purely 
comparative purposes it was deemed advisable to keep the 
same waterline throughout. 

The general results are summarized in the curves, Figs. 
8,9 and 10. A comparison of each set of curves for each 
type shows that the shipshape is the best, and that, of the 
other two forms with the corner off, the one with the 
steeper slope to the bilge diagonal gives better results than 
where this is at a smaller angle. 

At the lower speed-length ratios there is little, if any, 
difference, and such as there is, is of the order of 1 to 2 
percent. The effect of retaining the sharp corner appears 
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in all cases to increase the resistance, 1.e., the resistance 


increases at a soinewhat more rapid ratio than the added 
The remaining form with. the lower’ 


wetted surface. 
knuckle line dropped (Fig. 1a) shows slightly more re-, 
sistance than the best of the other forms, but the amount 
is small; in fact, it seems to lie between the first two forms. 

A similar set of tests was carried out upon a model of 
fuller form. In this case the curve of sectional areas 
was changed to one suitable for this type. The body plans 
are shown in Figs. 4 and 5. The particulars of the models 
are given in the following table: 


We Mp (Cp 
Draft B/d Wo Is Gs Ws © with 
Corner off Corner Volume. 
Coeff... oy: 
7 2.285 Long. coeff... .801 -798 .801 
Block coeff... 7179 7179 -785 
Midship coeff .973 .976 -981 
Long. coeff... 91 .788 .791 
6/ 2.66 Block coeff... .766 .766 773 
Midship coeff .968 .972 .978 
Long. coeff... -780 .778 -780 
5173.2 Block coeff... .749 .750 .159 
Midship Gost .961 .965 .974 


The results of the tests, shown in Fig. rr, in general 
are of the same character as in the previous series. The 
effect of retaining the corner volume at the bilge is to 
increase the resistance about 3 to 4 percent, or approxi- 
mately the same as that due to the added surface. Com- 
pared with the shipshape form, there is practically no 
difference in resistance between this and the simplified 
form with the corner cut off. 

Although time did not permit of carrying out a complete 
set of rolling experiments, some of the models were tried 
and it was found that the effect of the sharp corner upon 
the reduction of rolls was most marked, and that even with 
the corner removed these models came to rest quicker 
than the shipshape form. 

The general conclusions that may be drawn are as 
follows: 


1. Vessels of the straight frame type can be designed 
which will have about the same resistance as a shipshape 
form. u 

2. If the diagonal line of the corner be given the 
wrong slope, this will increase the resistance due to the 
lack of conformity with the proper stream line flow. 

3. The effect of maintaining the square corner is to 
increase the bare hul! resistance, but as vessels of this 
form would not need bilge keels the net result from a 
horsepower standpoint would be about the same as for a. 
shipshape form. 

4. Probably the best results from a resistance stand- 
point would be obtained by using diagonal line which is 
of a curved form in the body plan. 


Efficiency 


Effect on the Fuel Economy and Cruising Radius 
of Ships Due to Increasing the Efficiency of Boilers 


BY LIEUT. W. D. CANAN, U. S. N. R. F.* 


HE large saving in fuel, which can be effected by 
a comparatively small increase in the efficiency of 
the boiler is not generally realized. This is very strik- 


* Head of Boiler Department, United States Navy Steam Engineer- 
ing School, Stevens Institute of Technology, Hoboken, N. J. 


ingly shown in Plate I. Assume, for example, the case of 
a ship using coal of 14,000 British thermal units, and that 
the total water rate for both engines and auxiliaries is 
15 pounds of equivalent water per indicated horsepower- 
hour, the boilers operating with an overall efficiency of 
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1000 TONS COAL i 
BOILER EFFICIENCY ='50 PER CEN 
Fig. 1 


832 TONS COAL 
BOILER EFFICIENCY =60 PER CENT 


Fig. 2 


713 TONS COAL 
BOILER’ EFFICIENCY = 70 PER CENT 


Fig. 3 


6125 TONS COAL 
BOILER EFFICIENCY = 80 PER CENT 


Fig. 4 


Plate I.—Coal Saved Due to Increased Boiler Efficiency. Heating 
Value of Coal, 14,000 B. T. U., 15 Pounds Equivalent 
Water Per Indicated Horsepower-Hour 


50 percent. Suppose that, for a given distance steamed, 
the ship used 1,000 tons of coal, and during this time main- 
tained the’ water rate of 15 pounds constant. The coal 
used is represented by Fig. 1. If, now, the efficiency of 
the boiler had been 60 percent instead of 50 percent, other 
conditions remaining. constant, the amount of coal used 
would have been 832 tons, or a reduction of 16.8 percent. 
Fig. 2 shows graphically in the unshaded portion the sav- 
ing of the fuel due to the increased boiler efficiency. 
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Figs. 3 and 4 show the saving produced by increasing the 
boiler efficiency to 70 percent and 80 percent respectively. 
For 70 percent, the saving is 28.7 percent, and for 80 
percent the saving is 37.5 percent of the amount of fuel 
used when the boilers are operated at only 50 percent 
efficiency. This saving will be practically the same for 
various water rates and heating values of the coal, and 
is approximately the same for both coal and oil. 

The increase in the cruising radius or, what amounts to 
the same thing, the total number of hours the vessel can 
steam at a given rate is shown in Plate II]. These curves 
show the steaming hours per 1,000 indicated horsepower 
per 1,000 tons of coal for various equivalent water rates 
and heating values of the coal. For example, if the water 
rate of a vessel is found to be 21 pounds of equivalent 
water, and the coal has a heating value of 13,600 British 
thermal units, for each 1,000 tons of this coal and for 
each 1,000 indicated horsepower expended at this water 
rate, the vessel can steam for 747 hours, the boilers oper- 
ating at an efficiency of 50 percent. However, if the 
boilers were operating at an efficiency of 60 percent in- 
stead of 50 percent, the steaming hours would be in- 
creased to 895, an increase of 20 percent; at a boiler effi- 
ciency of 70 percent, therefore (other conditions remain- 
ing the same as above), the steaming hours would be 
1,045, an increase of 40 percent. For horsepowers other 
than 1,000 and for amounts of coal other than 1,000 tons, 
the steaming hours are directly proportional. 
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Boiler Efficiency 
Plate I]—Steaming Hours Per 1,000 Indicated Horsepower Per 1,000 Tons Coal for Various Equivalent Water Rates 
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Plate I]].—Steaming Hours Per 1,000 Indicated Horsepower Per 1,000 Tons Oil for Various Equivalent Water Rates 
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Boiler Efficiency 
Plate IV.—Pounds of Coal Per Indicated Horsepower-Hour for Various Equivalent Water Rates 
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Boiler Efficiency 
Plate V.—Pounds of Oil Per Indicated Horsepower-Hour for Various Equivalent Water Rates 


Plate III shows curves to those of Plate II, but with 
oil as fuel instead of coal. 

Plate IV shows the effect on the coal per indicated 
horsepower-hour for various water rates due to increas- 

_ing the boiler efficiency. That is, for coal with a heating 
value of 14,000 British thermal units and a water rate of 
18 pounds of equivalent water, the coal per indicated 
horsepower-hour for 50 percent boiler efficiency is 2.48 
pounds. If the boiler efficiency is increased to 60 per- 
cent, the coal is decreased to 2.08 pounds, and for 7o per- 
cent boiler efficiency the coal rate drops to 1.78 pounds. 
Plate IV shows similar curves for oil. 

By means of the foregoing curves an attempt has been 
made to show the marked economy which may result, due 
to even a comparatively small improvement in the opera- 
tion of the boilers. Now that the United States has 
definitely decided to take her place as one of the leading 
ocean carriers, she will be brought into competition with 
other countries which can supply cheaper labor to man 
the ships. If we hope to compete successfully, that is, 


carry cargoes cheaper than our competitors, our operat- 
ing costs must be less than theirs. Since our labor costs 
will certainly not be less, it remains for us to better our 
maintenance and fuel costs. 

So far as the engines are concerned, not much greater 
economy than has already been obtained can be expected 
in the near future. The boiler, fortunately, still permits 
of considerable improvement, and it is to this important 
piece of apparatus that we must look for any material 
decrease in the operating expenses. 


Correction 


In the article, entitled “German Camouflaging,” which 
appeared on page 103 of the February issue of MARINE 
ENGINEERING, it should have been stated that the method 
of disguise was tried out by United States Government 
experts on captured German ships instead of by Germans 
on their own ships as printed, owing to a misunderstand- 
ing in editing the data presented. 
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Marine Boiler Standardization 


BY C. A. SELEY 


‘ HE tremendous programme of the United States 

Shipping Board in its shipbuilding activities has 
‘developed latent powers in production of boilers in this 
great country of ours. One would hardly think of going 
to Battle Creek, Mich., Chattanooga, Tenn., Springfield, 
Ill, or any one of a score or more of (inland towns for 
marine boilers, yet it has been done and the boilers have 
been produced. 

These boilers are for ships in the proposed merchant 
marine, for which the Scotch type of boiler has hereto- 
fore had preference. Our country, however, had not 
developed Scotch boiler building facilities to the extent 
to meet the quick requirements for thousands of boiler 
horsepower, and the Emergency Fleet Corporation was 
compelled to design a type of boiler that could be built 
by inland shop facilities and shipped on standard freight 
cars to the seaboard to supplement the work of shops more 
advantageously located as to water shipping facilities. 

This article is not to enter into the details of this pro- 
duction, but to note the fact and to call attention to the 
influence of this great lot of boilers on the marine boiler 
engineering of the future. It is certainly an impressive 
lesson on standardization and its advantages in large pro- 
duction and installation. In addition there are those les- 
sons of the future in operation and maintenance to be 
learned. 

REASONS FOR STANDARDIZATION 


Many hundreds of boilers are similar in details that 
may need renewals, and there is the double advantage of 
similarity of paris and of tools and appliances to make re- 
pairs. It also greatly simplifies the operating problem in 
the methods of instruction and acquaintance of the men 
handling and responsible for steam production to have sim- 
ilarity of equipment and not find a new type or variation 
‘on every ship, especially as there are to be “ships, ships 
and more ships,” as the slogan has called for. This all 
seems even more emphasized by the recent statement of 
intention on the part of the Shipping Board to effect a 
world organization to forward the work of administer- 
ing this country’s shipping facilities, which, for the thou- 
‘sands needed to replenish and complete the number of 
ships necessary will require several thousands of marine 
boilers. 


ADVANTAGES AND DISADVANTAGES OF ScoTcH BOILERS 


Adverting to types, the Scotch boiler has certain ad- 
‘vantages. Its best. perhaps, is that of long acquaintance. 
It is accessible for inspection and repair, is integral and 
self-contained and in a way more fool-proof. Owing to 
the bulk of water contained, it is less sensitive in main- 
taining the water level, and particularly so as to effect of 
-salt in the feed-water, if in any amount. It is analogous 
to the return tubular type of boiler used in land station- 
ary practice, now generally displaced by the watertube 
type in large plants, where economy of space and costs 
of operation are ruling factors. It is possible that the 
same logic of events that has changed land practice in 
boiler engineering may, as it already has in our navy 
practice, affect that for the merchant marine. 

The marked disadvantages of the Scotch type of boiler 
are weight and cost per boiler horsepower as compared 
with those of the watertube type, amounting to ratios 
between two and three times as against the Scotch. The 
Weight affects displacement and cargo space, the lower 
efficiency affects coal costs and space. They must be 
built adjacent to water transportation and handling fa- 
- cilities. Shops must be equipped with special tools and 
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facilities not required for other classes of boiler work. 
Conservation of steel has been a great need during the 
war and is still with us and is an important consideration 
in boiler design. 


CAUSE OF LoWER EFFICIENCY 


Lower efficiency has been mentioned—and the reason is 
simple. The design of the Scotch boiler does not lend 
itself well to air admission. This is proven by the amount 
of smoke from such boilers, denoting incomplete combus- 
tion in the furnaces, due to lack or improper admixture 
of air. Combustion is a chemical process and a proper 
proportion of air is as essential as to a human being. 
The so-called combustion chambers are not of much aid 
in combustion except in the case of long-flaming fuel. We 
are told that there is no radiation from gases beyond the 
flaming stage, and on this theory the furnaces of locomo- 
tive type boilers have been given greatly increased vol- 
ume and surfaces more fully to utilize the radiant heat 
and heat of conduction; and the combustion must be 
complete before passing into the tubes, as the flame will 
not pass into small tubes, and their value as heating sur- 
face is to extract the heat by convection or contact as the 
gases pass through them. This is the reason for the 
great number and small size of boiler tubes, so as to gain 
a great amount of surface for contact of gases. It is 
well known that a square foot of heating surface in the 
furnace is many times more efficient than in the tubes, 
and that is because the furnace gases are not only hot- 
ter, but radiate and conduct heat, whereas, the same gases 
when they reach the tubes can only heat by contact. 

Combustion chambers have been added to locomotive 
boilers to increase the volume for combustion and addi- 
tional heating surface to utilize resulting heat in such 
boilers. These, however, are an extension or part of the 
furnace permitting a more complete mixture of air and 
gases and to aid more fully in their combustion at the 
high rate common in locomotive service. 


CoMBUSTION IN THE ScoTCH BOILER 


In Scotch boilers, however, the air admixture and com- 
bustion are probably as fully completed as they will be 
while in the furnace and the function of the chambers is 
mainly as a passage for the gases from the furnaces to 
the tubes, absorbing some heat, it is true, though mainly 
from convection or contact and not to the extent ordi- 
narily supposed. If the area of cross section is sufficient 
to pass the gases, an increase is not of the proportional 
value as is the heating surface, which has the benefit of 
radiant and conducted heat. 

It is not at all likely that Scotch boilers will lose favor 
with many engineers, but will continue to be built for 
many ships, and for this reason it is believed that some 
features of standardization and conservation may be 
timely. In many designs the water-ways at the back and 
sides of the combustion chambers are made tapering, for 
which there seems to be no good reason, and in fact a 
waste of the sheet material, time in laying out and no op- 
portunity for standardized staybolts. 

It is assumed that the main reason for the taper is the 
theory that it assists in water circulation, but it is very 
doubtful if such is actually the case. As has been pointed 
out, the combustion chamber walls are not very active 
heating surface and the water circulation is very slug- 
gish as compared with that in the water legs of a locomo- 
tive type boiler of which we have some data as to rate. 


CIRCULATION IN A LocomoTIvE BOILER 
Some years ago, during some locomotive boiler tests 
on boilers having 58 square feet of grate surface 9 feet 
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134 inches long by 6 feet 444 inches wide, carrying 200- 
220 pounds steam pressure and working to high capacity, 
it was found that the movement of the mass of water was 
comparatively slow, being broken by violent local agita- 
tions and cross-currents. The average velocity, as noted 
in a large number of tests, was about one foot per second, 
with a maximum of not over two feet. The velocity of 
the steam bubbles through the water was found to be in 
line with that of free air bubbles rising in water which 
can be observed independent of boiler operation, but in 
these tests averaged about 12 feet per second. As the 
water spaces in this case were less than those usually 
found in Scotch boilers and the rates of service were 
approximately 1.000 horsepower, it is believed that the 
circulation of the mass of water greatly exceeded any 
possibility in Scotch boiler water-ways and there must 
have been a vastly greater amount of steam bubbles to 
accommodate. 

Making water-ways straight in Scotch boilers saves 
time in layout and loss of material in shaping the combus- 
tion chamber side sheets, at once a simplification and 
conservation. It will also simplify the staybolting, as 
with tapered water courses the length of each row in- 
creases from the bottom row upward, making as many 
lengths as there are rows in many cases. 


STANDARDIZATION OF STAYBOLTS 


Many shops accept these conditions on the theory that 
there is a certain amount of variation in assembly of the 
boiler parts, and some amount of variation is essential 
in the staybolts, and in fact easiest to meet in that way. 
The thousands of staybolts in watertube marine boilers, 
all of one set of dimensions and lengths, are an example of 
standardization that at least might suggest some econo- 
mies in that line in Scotch boiler practice. Indeed one 
very large shop on the Pacific coast has standardized 
such bolts, making them complete, threaded and tell-tale 
hole drilled, ready for application, arranged in bins in 
14-inch variables as to length to meet assembly variations 
which cannot be readily overcome. These are mainly due 
to sheet buckling, following the flanging of back heads of 
the boiler and of the combustion chambers. The total 
range, however, need not,exceed 1 inch, and 14-inch vari- 
ations call for only five lengths instead of sixteen or 
more with tapered water course at the back. 

At the sides of combustion chambers there need not be 
as much variation as at the back, if good work and care in 
the assembly of the parts are insisted upon. There seems 
to be no good reason for taper of the side water-ways, as 
it does not seem materially to assist in tube arrangement 
nor in circulation. Some designs were noted wherein the 
centers for striking the sides of combustion chambers were 
so located as to make the water-ways closer at the top 
corners than on the horizontal centerline, directly con- 
trary to the circulation theory. Some designs locate the 
shell seams so that staybolts have to pass through butt- 
straps, which, if avoided, lessens complication and cost 
and gives the staybolts a better chance in standardization 
and service and does not impede circulation. 


Tron VERSUS STEEL STAYBOLTS 


The drilling of tell-tale holes in the outer ends of stay- 
bolts, after application, is a difficult and expensive opera- 
tion and is entirely overcome by the use of standardized 
bolts. It is, of course, necessary to apply such bolts with 
a stud nut or driver, which has been very successfully 
adopted, instead of using a projecting square, which has 
to be cut off and wasted. 

The use of steel for staybolts in marine boilers is ques- 
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tionable, as it is not borne out in locomotive boiler prac- 
tice. There is not a locomotive running in this country 
using steel for staybolts. It has been tried with dead 
soft ‘and with alloy steels of best quality, as would be 


imagined from laboratory tests, but did not long survive 


in service. This is no doubt due to the respective struc- 
tures of iron and steel. Staybolt iron is built up and has 
not only slag layers between the sections but in the sec- 
tions themselves, interposing walls against the progress 
of a fracture originating in the outer fibers and in- 
terrupting the progress of the fracture. Steel is ho- 
mogeneous in structure, without these slag walls, and 
a check once started is liable to traverse the whole 
section. Under these conditions steel staybolts in lo- 
comotives were found to break in bunches, so to 
speak, instead of here and there, and therein lay the 
danger in their use. 

A staybolt with smooth body between sheets has sev- 
eral advantages. It is a conservation of material and 
time in manufacture and in application and reduces boiler 
weight without loss of efficiency. It does not offer as 
good a lodging place for scale as a fully threaded bolt 
and facilitates washing-out. 

The rules of the Inspecting Bureau permit upsetting of 
boiler stays which would include staybolts and in the 
case of steel there seems to be no objection on the score 
of the structure to obtain a smooth body. With iron, 
however, the case is different, and upsetting drives back 
and interrupts the continuity of the structure as origi- 
nally built and found desirable to withstand the stresses to 
which staybolts are peculiarly subjected. A smooth body 
can be obtained by forging down or rolling the body, main- 
taining the structure, conserving material and other ad- 
vantages. This is believed better practice than thread- 
ing bolts full length or threading and then turning off 
the threads between sheets. These practices waste time 
and material and give a surface not so good as the skin 
of the iron removed. 


Tyre OF THREAD DESIRABLE 


While a fair fit of the staybolt threads in the sheets is 
desirable, it is believed that such tight fit as to require 
heavy wrenching is bad practice. It is manifestly impos- 
sible to make straight threads steam-tight, and as the 
threads are relatively fine, heavy wrenching often tears 
them and subsequent heading up does not fill them out and 
secure the close contact and fit of threads essential to 
continued tightness of the staybolts. Good threads on 
bolt and in sheets, maintained in application by light 
wrench fits and proper heading over, will give desired re- 
sults. 

Standardization should also be extended to the threads 
of stays and boiler fittings. The sharp V thread quite 
extensively used in boiler practice provides sharp corners 
at the bottom of threads that invite fracture. Engineer- 
ing practice has learned to abhor a sharp corner as an 
incipient break, and in the case of threads to use the 
Whitworth with rounded tops and bottoms, or the U. S. 
Standard, with flat tops and bottoms. Either of these 
contributes much in maintaining good threads in applica- 
tion, as the sharp V threads are more liable to catch and 
tear. 

There are many other points,.both in design and in 
shop practice, in which standardization would be of ad- 
vantage in Scotch boiler production, and in view of the 
large questions that a growing merchant marine brings 
up there is an opportunity for getting together the best 
minds of the marine engineers and naval architects on 
this important branch of boiler engineering. 
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Marine Terminals and Foreign Commerce 


Adequate Harbor Facilities Will Reduce American Operating Costs 
One-Third — Larger Berths for New Cargo Vessels — Improve- 
ments Planned by British Empire —Germany’s Ship Subsidies 


BY H. MCL. HARDING* 


ITH peace upon us and the resumption of normal 
W conditions of trade and commerce already under 
way, the United States has as yet failed to work out any 
specific plans for taking up world commerce along econom- 
ical;lines. The war emergencies made it necessary to en- 
large factories far beyond pre-war capacity. Machinery 
of the latest type has been installed to make possible 
high speed production. We have the manufacturing 
means with us. Raw material has always been available 
in this country. The factor which we still lack is ade- 
quate development of foreign trade to market these prod- 
ucts. If the United States is to secure complete employ- 
ment of her, available skilled labor she must provide the 
means to market all surplus abroad. 


ENGLAND’ BUILDING COLONIAL TERMINALS TO ACCOMMO- 
DATE LARGE CARGO VESSELS 


The situation has been clearly realized by Great Britain; 
even during the war she has been “getting ready.” As 
an example of far-sighted planning the questions which 
were sent out by the British Admiralty through the Brit- 
ish Royal Dominions Harbor Commission may be cited: 


“Are there available berths at your port for ships havy- 
ing a length of 1,000 feet, a beam of 100 feet and a draft 
of 40 feet? If the provision does not exist for such 
freight carrying ships, what will it cost to provide such 
berths? How long will it take to construct or to extend 


* Consulting terminal engineer of the Mississippi River Improvement 
Association. 


the piers or quays to accommodate 1,000-foot ships of the 
above draft and beam ?” 

Great Britain realizes that she has always excelled in 
the design of ships. These had been planned and 
trimmed to afford the most economical utilization for 
transportation. She now ventures into what has been a 
field of German supremacy, namely, very highly developed 
harbor and terminal equipment, as the above question- 
naire illustrates. 

The following returns illustrate the co-operation of the 
British colonies throughout the world. 

Adelaide, Australia, reported that she would be able to 
construct four berths of 1,000 feet in length, 41 to 45 feet 
depth, for $6,150,000 (£1,300,000). Brisbane promised 
to spend $7,500,000 (£1,580,000) for port expansion pur- 
poses. Melbourne reported that she would have berths 
of 1,000-foot length, 43-foot draft and 100-foot beam, for 
which she expected to spend about $350,000 (£73,700). 
Sydney expected to spend $3,250,000 (£685,000) for a 
number of larger berths. 

Canadian facilities were summarized as follows: Mon- 
treal had a 35-foot draft depth available, with long quays; 
Quebec had a possible 35 to 40-foot depth; Vancouver 
had a 43-foot depth; Victoria, a 40-foot draft. 

Cape Town, South Africa, proposed to expend 
$15,000,000 (£3,160,000) to qualify according to specifi- 
cations; Hongkong, with an expenditure of $275,000 
(£58,000); Aden, with an expenditure of $4,000,000 
(£842,500) ; Colombo, with an expenditure of $950,000 
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(£200,000), and Singapore, with an expenditure of 
$18,886,000 (£4,000,000). All expected to conform to 
British specifications. Other shipping ports throughout 
the world sent reports and promises which outline the 
thought entering into this post-war trade commerce. 

The formulation of this plan for terminal enlargement 
throughout British colonies and the actual answers re- 
ceived show the well developed policy of scientific and 
co-ordinated improvement which is on foot throughout the 
British dominions, 

England is also instigating improvements at home. At 
the port of London, for example, improvements are in 
progress which will afford a channel up the Royal Albert 
dock with a minimum depth of about 46 feet. A new dock 
under construction will have a quayage of nearly two 
and a half miles. At Liverpool also the new Gladstone 
dock is now 1,070 feet long; the total improved quayage 
of the port, including Birkenhead, when completed will 
be over 37 miles. 


THE 1,000-Foor Suip Economic OPERATING UNIT 


Because of the dire emergency, it was not possible for 
the United States, in her programme, to consider vessels 
of the most economical type. The available ways and those 
which could be quickly constructed made it seem advis- 
able to build many 5,000-ton ships. Recent figures tend 
to show that vessels of 7,500, 8,600 or 9,000 tons are more 
economical to operate in the matter of crews, fuel con- 
sumption and other operating costs. 

It is a well known fact that the larger the ship and the 
greater the tonnage carried, the less are the transporta- 
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tion or carriage costs. One of the coastwise shipping 
companies of the United States a number of years ago 
found that by increasing the carrying capacity of its 
ships from three thousand to five thousand tons no in- 
crease in operating expenses resulted. Accordingly the 
smaller ships were sold and replaced by the larger ones. 

It may be assumed that the 1,000-foot ships will prob- 
ably have a net carrying capacity of more than 40,000 
tons. Cargoes, therefore, when there is ample freight, 
can be carried at much less expense in one large ship of 
40,000 tons capacity than in four ships each of 10,000 
tons capacity, since many of the fixed charges are the 
same in either case. The influence of such large ships in 
the securing of foreign commerce should receive full con- 
sideration. 

As yet we have not formulated definite plans for the 
operation of the huge fleet which is now under American 
register or building. Such decision, of course, rests with 
the Administration. The improvement of harbor facili- 
ties, however, which is quite as vital for economic opera- 
tion, can be taken up by the special cities. The increase 
in operating expenses which may result from the use of 
the type of vessels available must be balanced by the 
cheapened operating costs which improved harbor facili- 
ties will provide. Those cities which expect to handle the 
trade should begin work on harbor improvements at once. 


Means For REDUCING AMERICAN OPERATING Costs ONE- 
THIRD 


That by correctly designed terminals the time of trans- 
ferring and handling cargoes in the United States can be 


kets. 
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reduced to at least one-third or less the time consumed 
today is the opinion of competent harbor engineers. San 
Francisco is alive to the fact that by improvements along 
this line she will be able to compete with other Pacific 
ports which are nearer in mile distance to Oriental mar- 
Commercial cities on our Atlantic seacoast should 
be “up and doing” along the same lines. This estimation 
of the reduction of the time which ships lay at the port 
for unloading may practically be considered a fact. 
Hence facility for unloading a given tonnage in one- 
third the time that it takes to complete the work with our 
present facilities would go a long distance toward reduc- 
ing high operating costs on shipboard. The initial cost 
of additional quay construction is, of course, a factor 
which cannot be obviated. Unfortunately this nation has 
delayed too long in its construction of adequate up-to-date 
ships. The retrieval may be well accomplished by bring- 


_ ing our terminal facilities above foreign standards. 


Improvep AMERICAN HARBOR FACILITIES NECESSARY TO 
CoMPETE WITH GERMANY 


Little is known, as yet, of the new commercial schemes 
which will be launched with the German commercial fleet. 
When that nation recuperates they will, doubtless, build 
larger ships along the lines which were already far ad- 
vanced when the war broke out. She will also further 
improve terminal facilities. 

Before the war, German terminal costs were about one- 
third smaller than in the United States. When we are 
cognizant of the means which will reduce this handicap— 
harbor improvements—work should be begun at once. 
Germany has also always had the advantage of excellent 
co-ordination between rail and ship. This fact is plainly 
evident from a personal study of the ports and their 
methods of operation. The utilization of inland rivers and 
canals, with low railway rates for. routing export freight 
to the seaboard, has been a factor in Germany’s struggle 
with competing nations. 

This nation has also relied upon what has been termed 
“economic penetration,’ to increase her commercial 
“fiohting’ ships—the silent art of obtaining control of 
American and European steamship companies’ lines to 
further trade possibilities. It is stated that even now, 
through neutral shipping companies which are secretly 
controlled by the Germans, substantial interests are being 
purchased in other neutral shipping companies. The sys- 
tem has many ramifications. Purchases which were made 
early in the year 1918 may come under this category. It 
will, of course, be easier to buy small holdings later, so 
as to obtain controlling interest of these companies, than 
to purchase fifty-one percent outright at one time. This 


“method of obtaining control of shipping facilities is pos- 


sible without a great cash expenditure. 

Another feature of German operation which bears upon 
the American problem is the report that as far back as 
1917 the Reichstag of Germany was arranging to pay war 
losses to German shipowners by state subsidy. It was 
stated that some $500,000,000 (£100,000,000) would be au- 
thorized for this purpose. It was also rumored that a 
propoftional greater subsidy was being offered for ships 
built under war conditions. These subsidies were for 
cargo carriers. One hundred and fifty thousand tons, it 
is reported, have already been ordered, at the cost of 
$90,000,000 (£18,000,000) (500,000,000 marks), with the 
present value of 18 cents as a basis. 

Neutral countries are not to be left behind in develop- 
ments. Swedish and Norwegian ship companies are being 
organized, and harbor facilities are being enlarged in 
these northern parts. France also hopes, with her colo- 
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nies, and the Dutch, with their East Indian possessions, to 
increase trade facilities throughout the country. 

It is evident from the above data and other available 
material along these lines that foreign nations are leaving 
no stone unturned which will aid toward increasing their 
present possibilities for trade. 

The “coming in” of the 1,000-foot steamship carrier 
which is of 40-foot draft and 100-foot beam, and has a 
cargo capacity of about 2,000,000 cubic feet, will require 
sheds at least 800 feet long, 80 feet wide, and a clear 
height of 35 feet below the trusses. The nation must be 
ready to handle trade from these boats as well as the 
cargoes of her own floating equipment. 

Piers, sheds and warehouses must be developed to meet 
these new conditions. Few port terminals, ocean or in- 
land, are correctly equipped in the United States at the 
present time. Ships without good terminals are like rail- 
ways without freight stations. It behooves engineers of 
this country to develop our facilities along the most mod- 
ern lines. If the United States is to secure its share of 
the foreign trade, it must take every means in its power 
to compete on equal terms. 


The Personnel of the United States 


Merchant Marine 
BY A MARINE ENGINEER 


NE of the most important problems before the 
United States is the question of cost versus com- 
petition, of the personnel of the United States merchant 
marine. Our laws are now such that compensation for 
men who go down to the sea is said to be prohibitively 
high. 

Many years ago, the writer had an experience which 
was duplicated in thousands of cases in the United States 
merchant marine. I served my time at sea in the various 
subordinate positions and qualified for a license as an en- 
gineer. At that time ships were undermanned, and engi- 
neers had to put in fourteen to eighteen hours a day to 
keep their plants up and hold their jobs. A man had to 
quit his job, if he desired to spend a few days at home. 
The work on steamships was desperately hard, dangerous 
and unappreciated. The quarters were poor and the food 
worse. On one occasion the engineers, by superhuman 
efforts, kept a ship from foundering in a typhoon. In 
order to do this they had to cut some of the pump suc- 
tion pipes. When the ship reached port, the employers, 
instead of showing appreciation, discharged the engineers 
because of the damage to the pipes. 

This was by no means an individual instance, but typi- 
cal of the times. Practically all of the better class of en- 
gineers sought jobs ashore, and it was this enormous re- 
serve which supplied the marine engineers who carried 
our troops to Europe. A large majority of the better class 
of these men are hustling back to their shore positions 
as fast as they can get their discharges. 

The dominating characteristic of human nature is fear 
—more specifically, fear for the future, fear that one will 
not have sufficient to live on, fear that one’s position is 
not permanent. Most marine engineers go to sea because 
they cannot do anything else. The same may be said of 
ships’ officers. There is no class which temperamentally 
desires to be away from home. American homes are par- 
ticularly attractive compared to those of other countries. 
Few sea-going men will admit that they follow the call- 
ing for pure love of it, and the better class of engineers 
invariably leave the sea while still in their twenties, ob- 
taining positions as engineers, mechanics, salesmen, travel- 
ing experts, etc. 
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It does not necessarily require high wages to induce 
men to go to sea. Why is it that the Civil Service has no 
trouble in obtaining all the help that it requires at wages 
considerably lower than the industrial scale? It is be- 
cause stability, a permanent job, old-age pensions, insur- 
ance, etc., are provided. In other words, the Civil Service 
assures the man that, although his salary is small, he need 
never worry again about a position nor walk the streets 
hunting for one. Large corporations, like the Standard 
Oil, Ford Motor Car Company, United States Steel and 
others, have practically solved this problem by offering 
permanence of position. 

From these thcughts, the writer ventures to deduce 
that if a merchant service similar to the navy, but more 
adapted to merchant needs, be organized, sea-going men 
can be invited to join this service instead of joining a 
ship here or there wherever they can get the job and 
losing the job when the ship is laid up. It could be ar- 
ranged for men to enlist in this service, as in the navy, 
and be assured of their pay at all times whether on board 
ship or not. 

The requirements to attract men into such a service 
would be as follows: 

First—A permanent salary for the time of the enlist- 
ment, with the privilege of re-enlistment. This must be 
a living salary, but not necessarily large. The main re- 
quirement is permanence. 

Second.—Suitable opportunity for promotion. 
could be provided similar to those in the navy. 

Third.—Definite ratings and duties. 

Fourth—The high ranks to take the better ships and 
runs and to have more or less personal choice of duties. 

Fifth—So far as possible the men should be put on 
steady runs. Under such circumstances they can arrange 
their lives and domestic affairs with reasonable cer- 
tainty. 

Sivxth—In proportion to merit and seniority the per- 
centage of shore duty shall increase. 

Seventh.—Correspondence-educational facilities shall 
be provided, together with circulating libraries and peri- 
odicals. 

Eixghth.—Suitable port headquarters shall be provided, 
perhaps in co-operation with one of the great welfare or- 
ganizations. 

Ninth—Uniforms sufficient for the purpose without 
unnecessary expense. 

Tenth—Proper provision for cadets and apprentices 
who are graduates of technical schools or machine shops 
or both. 

That such a system would appeal to marine engineers is 
the opinion of a man who is one and who knows marine 
engineers. In the past and at the present time, no marine 
engineer is at all certain of his next pay day and few are 
enthusiastic about their profession. The writer realizes 
that employers have been up against conditions which 
they could not govern, but he writes solely from the view- 
point of the average marine engineer, because that view- 
point cannot and will not be changed until human nature 
changes. 


Ranks 


Tar Varnish For Iron Work 


Heat about roo gallons of tar to a low boiling point and 
add 100 pounds cf fresh slaked lime sifted over the top 
and then worked down. Boil this mixture until it becomes 
pasty. Let it settle for a few minutes and then add 20 
pounds of tallow and 5 pounds of powdered resin. Stir 
until thoroughly mixed and all ingredients dissolved, then 
allow to cool. The mixture should not be raised to a 
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higher temperature than 100 degrees F. Should the 
preparation be too thick, it can be thinned down with 
paraffin or naptha. 

This gives a finish like stove enamel. All gas holders 
and galvanized iron roofs and galvanized sides of build- 
ings are painted two coats with this tar varnish and then 
whitewashed thoroughly, protecting them from the 
weather and salt air. The varnish is elastic and will stop 
corrosion. 


Lubricating Marine Machinery 
BY W. D. FORBES 


Lubrication in the machinery of a vessel is as important 
as the machinery itself. Yet the subject of lubrication, 
with special reference to marine work, is given but a 
superficial consideration outside the province of lubrica- 
tion engineers. To this end I have written a general ar- 
ticle covering all the manifest phases of lubrication in 
marine machinery, and hope that you will give this article 
space in your columns. 

In the lubrication of marine machinery it is well to 
bear in mind the fact that when vessels are operated on 
salt water, fresh water must be used in the boilers, and 
that besides the water required to fill the boilers an extra 
amount has to be carried in order to make up for a certain 
amount of loss in the water’s cycle of use. The cycle is 
well known. The water is turned into steam, which passes 
first to the main and auxiliary engines and then to the 
condenser, after which it is pumped back to the boiler by 
means of the feed pumps or injectors. 

As is well known, any oil which finds its way into a 
boiler is detrimental to the boiler, because it fastens itself 
upon the sheets and tubes and thus prevents the water 
from coming in contact with the metal. surfaces. This 
results in their burning out, which shortens the life of the 
boiler and necessitates repairs, besides increasing the dan- 
ger of an explosion. 

Therefore it is evident that internal lubrication of the 
engines is inadmissible. A certain amount of interior 
lubrication will result. Stuffing boxes around valve stems 
and piston rods must be lubricated of course, and these 
stems and rods will carry a certain amount of oil into the 
valve chests and cylinders. In order to get rid of this oil, 
however, grease and oil extractors are placed between the 
steam discharge of the condenser and the boiler feeds. 
Other parts of marine engines which require lubrication, 
aside from the stuffing boxes, embrace the flat surfaces of 
the guides and gibs, the arced surfaces of the links and 
blocks, the oscillating surfaces of the wrist pins in the 
crosshead, the rotating surfaces of the eccentrics and 
straps, the main bearings, and those of the crank pins and 
brasses. Besides these there are the rotating shafts of the 
blowers, electric light plants, circulating pumps, and the 
like, as well as the bearings supporting the propeller shafts. 
These last are lubricated by either grease or oil, or, as in 
the case of the tail shaft, by a combination of water and 
oil or by water alone, where the shaft passes through the 
hull of the ship. 

Whether grease or oil is used is a matter of choice on 
the part of the chief engineer of the ship or company. 
Usually on the main engines the gravity system is em- 
ployed. In this system cups or oil boxes are provided, or 
oil cups with copper tubes leading to the bearings. Where 
tubes are provided the cups are fitted with some means of 
controlling the flow of oil. Usually, however, the bearings 
of the main engines and those of the propeller shaft are 
not fitted with any means for controlling the lubricant. 
The thrust bearings usually have an oil cup on each horse 


MarcH, I919 © 


Marcu, 1919 


shoe. Sometimes a thrust box is provided so that the col- 
lars on the thrust shaft dip into the oil there. The oiling 
of the link box is quite commonly done by means of oil 
cups in which curled hair is placed; the lubricant is sup- 
plied by means of a squirt can. The curled hair prevents 
the oil from being thrown out. Not infrequently the squirt 
can is replaced by oil cups and tubes. 

Of course this system of oiling needs close watching. 
The crank pin is lubricated by oil tubes leading down the 
sides or fronts of the connecting rods. At their upper end 
these are furnished with elongated oil cups into which 
drops of oil fall from the oil tubes. This idea is some- 
what modified at times by providing a wiper on the cross- 
head and crank pin oil cups, so adjusted that at the ex- 
treme upper position of the stroke a certain amount of oil 
is wiped from the end of the oil tube. Long spouted oil 
cups are used to supply fresh oil to the main bearings. 

Another style of lubrication, far preferable, is known as 
the “forced oil system.” In this system the lubricant is 
pumped through oil pipes, under more or less pressure, to 
all principal bearings. This system, however, demands an 
enclosed engine—in other words, a case which prevents 
the oil from spattering about. Such a case collects the 
oil ina base. Here it is strained, allowed to cool and again 
returned to the force pump. This system, which has been 
common on small engines, is now being applied to very 
large ones as well. There are two ways of meeting the 
requirements of reaching oscillating or reciprocating parts 
as well as crank pins. One is to drill into the crank shaft 
pin. This throws and forces the oil into the rotating 
shaft to the main bearings and crank pins, up through the 
connecting rods to the wrist pins, crosshead shoe, guides 
and gibs. In this system the piston rods and valve stems, 
as well as the link blocks, rely for lubrication upon the 
oily atmosphere in the engine case, which is usually quite 
sufficient. On very high speed engines of small size this 
system has proved quite satisfactory. It is open to serious 
objection, however, on the ground that the oil passages 
are extremely difficult to clean without dismantling the 
engine. A second system provides piping leading to the 
main bearings, and by means of telescopic tubular con- 
nections to the crosshead pin, thence by tubes to the crank 
pin bearings. In place of the telescopic connections, a 
grass hopper swinging joint or. joints with pipe connec- 
tions may be substituted. If this system is properly in- 
stalled by the removal of certain plugs, steam can be 
blown through and the tubing thoroughly cleaned with 
comparative ease. In either system, however, it must be 
remembered that oil is lazy and unaccommodating, and 
will always take the easiest way of movement. There- 
fore, the sizes of the openings leading to the various bear- 
ings must be varied in their diameters, so that the oil will 
be forced to travel to all bearings in sufficient amount to 
lubricate them properly, otherwise some bearings will be 
- flooded and others will not receive a sufficient amount of 
lubricant. The easiest way to accomplish this is to place 
washers with varying sizes of holes in the ends of the 
tubes. Because of the lack of understanding of this fact, 
the forced oil system is often reported as “unsatisfactory.” 
It is, of course, necessary to have a good quality of oil in 
any system. In the gravity system, however, the quality 
of the lubricant is most important, as it is not so con- 
stantly supplied. In the forced system, on the other hand, 
where a great volume is constantly applied, the quality 
of the oil need not be so good. In all cases, the oil must 
be free from grit and foreign substances. 

It is a common idea among men in charge of engines 
that after the valve chests and cylinders are once oiled it 
is necessary to continue oiling them. This is a fallacy. 
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In the vertical style of engine, if it is properly made, no 
friction results on the cylinder walls, save from the pres- 
sure of the rings. If the cylinders and rings are well de- 
signed and made of proper material, truly machine fitted, 
this friction is light. By balancing the low pressure slide 
valves their friction is greatly reduced. In starting up re- 
ciprocating engines it is advantageous to introduce plum- 
bago into the steam passages and to run them slowly with 
low steam pressure. The water in suspension and the 
plumbago will very soon put a high polish upon the slid- 
ing surfaces. i 

In the modern prime mover, the steam turbine, there 
are no sliding surfaces. The only things to oil are the 
main bearings, which in larger units are always done 
under pressure. These bearings must be carefully 
watched, as excessive wear would allow the rotor to drop, 
which in some makes of turbines would result in stripping 
the blades, causing serious damage. 

It is worth while to say in conclusion that, while it is 
of prime importance to get a lubricant to the bearing, it is 
of equal importance to determine the point of the bearing 
at which the oil should enter. In the steam turbine it 
matters little whether the oil enters directly at the top of 
the bearing or at its side; in either case the opening 
should be at the center and not at the ends of the bear- 
ings, as oil will invariably work out toward the ends of 
the bearings, but will not work in toward the center. 
Where the engine is of the reciprocating type the oil holes 
should never enter at the top of the bearing but through 
openings drilled in such fashion as to lead the oil to each 
side or edge of the bearing. In this class of engine the 
upward pull of the connecting rod tends to close the oil 
opening, if placed at the top, just at the moment when 
lubrication is most needed. 

A point often forgotten by engineers, or, more properly, 
engine builders, is that only one side of the crank pin 
gets any wear except when the engine is reversed. In lay- 
ing out the oiling system this fact should be borne in mind. 
When an enclosed engine is used the very greatest care 
should be exercised in thoroughly cleaning out the bed so 
that the oil will not become dirty. Also, it is advisable 
to paint the interior carefully with several coats of enamel 
paint—white is the preferable color. 

In the use of grease, two systems are employed. In the 
first, an open box or cup is provided to receive the grease, 
and the heating of the bearing is relied upon to liquefy 
the grease so that it will reach the bearing surfaces. In 
order to facilitate this heating, it is quite common to pro- - 
vide pieces of copper wire which are thrust down through 
the grease until they rest against the shaft. Since copper 
is a good conductor of heat, the grease is more quickly 
liquefied by the heating of these copper pieces. A slight 
jar or movement of them aids the feeding of the grease 
and prevents what is sometimes called “caving’”—the term 
used when the grease near the opening to the shaft warms 
and flows out, leaving a cavity. Quite an amount of extra 
heat is needed in order to break this down and continue 
the lubrication. 

The second system used with grease is that known as a 
“compression cup’—automatic or adjustable. A piston is 
fitted to the cup, and, in the automatic, this piston is 
forced down into the grease by means of a spring, while 
in\the adjustable type the piston is forced down, from time 
to time, by a screw passing through the cover or cap. 
The automatic compression grease cup is advantageously 
used on the suspension pins of the governor of an electric 
light engine, as these pins cannot be readily reached by 
oil tubes. The adjustable cup can be used where it is sta- 
tionary and can be easily reached. 


An Apprenticeship Course for Shipfitters 


Lack of Ship Mechanics Handicaps Shipbuilding—College Courses Needed— 
Shop Instruction Should Correlate Trade Knowledge With Shop Practice 


BY W. H. DOOLEY* 


T HE progressive development of shipbuilding in this 
country depends upon the technically trained 
managers, experts, draftsmen, .superintendents, foremen, 
skilled mechanics and helpers, available for the industry. 
For several generations prior to the war, shipbuilding has 
been sadly neglected by the American people. The United 
States Government training schools and a few technical 
schools, like the Massachusetts Institute of Technology, 
have been the only educational institutions which 
encouraged the study of shipbuilding. The experts, man- 
agers and draftsmen employed here have either been 
trained abroad or in one of the college grade schools. 


NEED OF SHIPBUILDING EXPERTS 


In the past it has been possible for men who lacked 
technical training, but who possessed good common sense 
and business capacity, to rise to managership in the ship- 
building industry. This is not true to-day. The manager 
must be a technically trained man, who enters the in- 
dustry direct from school. Initiative force, a keen an- 
alytical mind, and pronounced executive ability are the 
requisites. 

During the ages, progress in shipbuilding has been due 
to a few scattered inventors and workmen laboring under 
great disadvantages. Shipping interests are just begin- 
ning to see the possibilities of applying scientific discov- 
eries. Competition with England and other foreign coun- 
tries compels us to realize that shipbuilding has become a 
science. Old rule of thumb methods must give way. Con- 
tinuous employment of scientifically trained supervisors 
is the answer. They will show up the weaknesses which 
increase the cost of production; they will improve the 
design of tools and machines, and completely utilize waste 
products. To provide these men the college grade in- 
stitutions must institute courses for training experts in 
shipbuilding. 

THE FoREMEN AND Jos Master 

The superintendent of a shipbuilding plant usually 
comes from the ranks of workers. As such he is the job 
master of all the intricacies of the work. An additional 
qualification, however, is the ability to get good work out 
of men, This means that he must judge human values 
correctly. His outlook on life must be broader and more 
comprehensive than that of the worker. 


THE SKILLED MECHANIC AND HELPERS 


The skilled craftsman or mechanic should have, in ad- 
dition to excellent health, a clear, inventive mind. Like 
the highly skilled machine shop worker, the skilled ship- 
worker acquires by experience manual dexterity and a 
fund of information which forms the basis for new 
judgments. Siace the skill of the shipowner depends 
upon his constant practice of the shipbuilding trade, he 
cannot leave the work for any length of time without 
losing dexterity. 

Helpers and the semi-skilled workers, so necessary in 
shipbuilding, also need a strong body and the quick, 
mental perception which guides manual dexterity. 


*In charge of Apprenticeship School, New York Navy Yard, Brook- 
lyn, N. Y. 


The lack of properly trained, first-class mechanics in 
the shipbuilding trades, who are capable of taking posi- 
tions as superintendents and foremen, is the industry’s 
present handicap. The most effective system of training 
a first-class mechanic is an apprenticeship to the trade 
covering at least three or four years. Boys of fifteen or 
sixteen years of age should be started in the trade under 
a mechanic. 
ably leave before completing his apprenticeship. Some 
educators favor sending boys to trade schools until they 
are eighteen and then allowing them to enter the trade. 
Such a plan has been worked out in many industrial high 
schools and co-operative courses, but has failed to pro- 
duce mechanics who are willing to remain in the produc- 
tive side of industry. They usually find positions more 
attractive in the distributive phase as salesmen or buyers: 
of supplies: 

Apprenticeship courses may cover shipfitting, shop- 
smithing, joinery, boatbuilding, plumbing and_ sailmak- 
ing. Similar courses may be established in the machinery 
division of shipbuilding—machining and die-sinking, cop- 
persmithing, boiler making, pattern making, molding and 
electrical work. j 


TRAINING THE APPRENTICE 


The apprenticeship course should be in charge of an 
educational supervisor who has complete charge of the 
training of apprentices. The carefully planned course, 
which will be outlined later, divides the material to be 
considered into two heads: shop or trade practice and 
related trade knowledge. The course in trade practice, 
which is given in the shop under the direction of a first- 
class skilled mechanic, should be arranged so that the 
apprentice may receive thorowgh shop experience and not 
be held on any one type of work at the expense of his 
training in the other lines. This is one of the most dif- 
ficult pedagogical problems. The shipyard shop in which 
apprentices are taught is usually laid out to do commercial 
work and the foreman holds his position on account of his 
ability to keep up production. Both officials and mechan- 
ics are often tempted to keep apprentices on work which 
they can do to the advantage of the yard. Therefore, in 
the interest of the proper training of the apprentice it is 
necessary to keep a record, a card will be found the most 
practical, showing the time, allotment in hours or months, 
for each apprentice in the different lines of work practiced 
in the trade. At the end of each week the officials, includ- 


ing the supervisor of apprentices, should record the time, - 


in hours, which each apprentice has devoted to each kind 
of work or machine. In this way, it is also possible for 
the apprentice to know the time spent on each type of 
work, so that he may see the progress he is making. 

During the early period of the course the apprentice 
should perform the menial and disagreeable parts of the 
trade which require little training or skill. For at least 
one-third of the full course the apprentice should be under 
the guidance of trained men to prepare for the time when 
he will be thrown upon his own resources. The shop ex- 
perience should be graded so that the apprentice de- 
velops responsibility, accuracy, and care in the operation 
of expensive machinery. 


If the boy begins much later, he will prob- — 
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are used for his instruction. 
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One month during the last year of the apprenticeship 
should be spent in the estimating department to empha- 
size the need of economical work, as it relates to the cost 
of labor, time and material. The remainder of the last 
year should be spent upon working entirely from plans. 


RELATED TRADE KNOWLEDGE 


The related trade knowledge, as outlined in the course 
which follows, includes such facts as are necessary for 
intelligent work,—trade mathematics, trade science (that 
is, the principles of physics and chemistry—which are ap- 
plicable to the trade), shop sketching, interpretation of 
blueprints and some trade English. 


WoRKING PROGRAMME FOR APPRENTICES 


The working week should consist of 48 hours; 40 to 44 
hours spent in actual shop practice and 4 to 8 hours spent 
in studying related trade knowledge. This course may 
be given in a vacant room or loft. 

A formal report upon the work of the apprentice should 
be sent home every six months. This record also should 
be placed on the apprentice’s life card, a permanent record 
of the school which should be kept by the supervisor of 
apprentices. In these reports the apprentice should be 
graded according to the standards of a successful me- 
chanic, under the qualifications: adaptability, speed, 
ability to do accurate, well finished work, reliability of 
conduct and punctuality in reporting for work. In addi- 
tion, a measure of the apprentice’s aptitude for the trade 
might be entered under the characteristics—initiative, 
tact, analytical ability, enthusiasm, personality and de- 
cision. It would also be valuable to have a record of 
those qualities in which he excels and those in which he 
is deficient. 


CORRELATION OF TRADE INSTRUCTION AND SHOP PRACTICE 
Complete correlation of shop trade instruction with 


_ shop practice in the various branches is the aim of the 


course outlined below. The courses in shop English, shop 
science, shop mathematics and shop drawing in each of 
the periods into which the complete three years’ work of 
instruction is divided, handle parallel subjects. 

For example, while the apprentice, in his shop English 
course, is having practice in the spelling and description of 
various tools in the tool room, in his shop science course 
he is learning the types and manufacturers’ names of the 
tools and their use. Parallel with this is the shop mathe- 
matics course, giving practice in solving the simple prob- 
lems which deal with measurements. These elementary 
problems, involving addition, subtraction, multiplication, 
and division, are applied to tools in the tool room. At 
the same time, in the shop drawing course, the apprentice 
is gaining practice in making rough pencil sketches of 
tools, such as chisels, wrenches, hammers, nuts and bolts. 
Out in the shop during the whole period the apprentice 
actually handles the tools. He receivés them, stows 
them away, repairs them and issues new tools—all under 
the direction of an experienced mechanic. All the ma- 
terials in the stock room, and the hand and power tools, 
The purpose of the whole 
project is to completely familiarize him with the tools of 
the shop-fitting trade. A comparison of other parts of 
the course will show this careful correlation of instruc- 
tion with shop practice throughout. 

A general course in the interpretation of blueprints is 
first outlined below. The purpose of this course is to 
eteach the apprentice: (1) to understand and work from 
a drawing or blueprint; (2) to make rough drawings and 
sketches necessary in the trade; (3) to provide an oppor- 
tunity during the latter part of the course for advanced or 
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exceptional students to make complete working drawings. 
Since the aim of this course is to give a training.to ap- 
prentices which will increase their efficiency as me- 
chanics, the method of teaching used and the information 
given must be adapted to meet this aim. It must be re- 
membered that the average apprentice has a very different 
type of mind from that of the young man who intends to 
be a draftsman, since a draftsman should have consider- 
able power of abstraction—a mental exercise which the 
average apprentice does not engage in to any great de- 
gree. The regular course in mechanical drawing, there- 
fore, should not be given to the average apprentice with 
the idea of increasing his shop efficiency. As in the other 
courses which follow, special developments of the work 
are handled in periods varying from one to four months. 


GENERAL THREE-YEAR CoURSE OF STUDY IN ITERPRETA- 
TION OF DRAWING 
First Year 


One Montu.—Short, simple explanations of the purpose of 
the course and the value of it to an apprentice. Freehand 
isometric (or perspective) sketch of a rectangular piece of 
stock or part used in the shop, drawn from copy without di- 
mensions. Sketch of other rectangular parts drawn from 
copy without dimensions, later with dimensions. Freehand 
sketch of parts containing curved lines, using rule for meas- 
uring only, black stock, nuts, bolts, washers, rivets, screw 
threads may be used. ; 


Four Montus.—Lettering. Rough pencil sketches of files, 
chisels, wrenches, various kinds of hammers, appliances, 
heating furnaces, shape of stock used. Names of parts ot 


tools marked. 

Four Monrus.—Shapes of stock in two views to develop 
the idea of projection (plan and elevation), also views of 
stock assembled in two parts. 

Turee Monrus.—Sketches of parts of vessels, boats, stock, 
engines, motor, dynamos and wiring. 


Second Year 

One Montu.—Drawings of simple parts of the machines 
used in the shop, as pulleys, levers, spindles, gears and cut- 
ting heads. 

Turee Montus.—Practice in reading simple blueprints, 
such as used in the shop: dimension of parts, distance be- 
tween centers, etc. 

Onrt Montu.—Drawings of simple parts of machines used 
in shop involving two views. 

Turee Montrus.—Geometrical construction applied to prac- 
tical work in the shop, such as inscribing hexagon or erect- 
ing perpendicular, bisecting angles, reproducing angles, di- 
viding of pitch circle or other problems. 

One MontH.—Practice in drawing more complicated as- 
sembled parts. 

THREE MontHs.—Practice in drawing assembled parts, in- 
troducing the idea of simple shapes expanding into irregular 


surfaces. 
Third Year 


Srx Montus.—Practice in drawing in ink, tracing and mak- 
ing a blueprint. Drawing of two views of parts of machines. 
Sectional views. 

Five Montus.—Practice in making drawings from data 
or sketches of parts made in shop, and in showing how they 
are installed. 

One Montu.—Practice. in making drawings of complete 
machines, or parts of ships, or boats, to show knowledge of 
working mechanism and construction. 


THREE-YEAR CoURSE OF STUDY IN INTERPRETATION OF 
BLUEPRINTS FOR SHIPFITTERS 
First Year 


One MontH.—Practice in making rough pencil sketches of 
nuts, bolts, rivets, screws, washers, taps—isometric plan and 
elevation views. 

Four MontHs.—Practice in making rough pencil drawings 
of tools, sucht as files, chisels, wrenches, various hammers, ap- 
pliances and metals; heating furnace; oxy-acetylene set; 
simple plates, rivets in section, angle bars, tee bars, Z- bars, 
channel beams in two views—to develop the idea of projec- 
tion. Practice in making drawings to illustrate; rivet spac- 
ing, one view of the design should illustrate simple connec- 
tions, that is, a deck to a bulkhead, bounding bars, in 
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watertight, non-watertight and oiltight bulkhead spacing; va- 
rious types of rivets in plates (in section). 

Four Monrus.—Pencil drawings of shapes of tees, I’s, and 
channels. Two-view drawings of bulkheads, bracket plates, 
hatches, manhole doors, watertight and non-watertight gun 
ports, hammock berthing, etc. 

Turee Montus.—Drawings of blower foundations; scuttle 
butt brackets; tank foundations; knee beam connections at 
decks and floors; hatches and door combings; ammunition 
stowage; sanitary partitions; companion ways, access trunks, 
etc. 


Second Year 


One Montu.—Drawings of simple parts of machines, such 
as pulleys, levers, spindles, gears, cutting heads of planing 
and scarfing machines. This work will give considerable 
practice in the use of drawing instruments. 

Turee Montus.—Practice in reading blueprints; distance 
between. centers of rivets, etc. Interpretation of riveting 


tables. The drawing of floors, intercostals and lines on shell 
a of keel. Drawings of keels (vertical, bilge and dock- 
ing. 


One MontH.—Drawing of steel forms of shear blades and 
parts of joggling machines (two views). 

Turee Montus.—lInstruction in the location of parts on 
plans used in connection with the drawings of combings, 
stowage; applied geometrical construction—erecting perpen- 
diculars, parallels; reproducing angles and division of pitch 
circles. Practice in the location of the sea openings of a 
ship’s hatches, gratings, port holes, shell hoists, etc., from use 
of offsets. 

Onrt Montu.—Practice in drawing assembled frames, en- 
gine foundations, and double bottom sections. 

Turee Montus.—Practice in drawing assembled parts of 
a ship; frames, lattice work for torpedo bulkheads, cage 
masts, etc. Location of longitudinals and lines of shell and 
decks from offsets. Practice in picking bars from book tables. 
Beginning of the study of simple shapes of expansion on 
irregular surfaces. 


Third Year 


Stx Montus.—Drawing of the bridge ammunition hoist, 
armored uptakes and views on turrets; work on compartment 
rearrangement. Locating deck scuppers, boat stowage sup- 
ports, etc. 

‘Considerable practice should be given at this time in “ink- 
ing in.’ All drawings made in the third or last year should 
be inked, traced and a blueprint made of at least one to il- 
lustrate the principle of blue printing. 

Five Montus.—Practice in making drawings from data or 
sketches of parts made in the shop. The apprentice should 
also be taught how to mark the drawings so as to show in- 
stallation of parts. Transverse and longitudinal drawings 
from offsets of inner and outer' bottoms, bulkheads, location 
of doors, trunks, etc., through plating and bulkheads, gun 
port shutters, ship ladders, floors and deck frames, splinter 
bulkheads; foundations, tanks, boilers, engines, pumps, gun 
and turret, etc. Drawings of the intersection of objects by 
planes at angles; as, for example, chain pipe on deck, shell 
hoist through turret levels, etc. Drawings involving triangu- 
lation to lead up to the drawing of developed shell plating. 

One Monru.—A cross-section drawing through a given 
frame; a longitudinal section drawing of a ship. This is 
given to test the apprentice’s knowledge of the ship and the 
use of related plans. 


THREE-YEAR COURSE IN ENGLISH FOR SHIPFITTERS 
First Year 


As arranged, one hour a week was allotted to this course. 

One Monru.—Practice in spelling and description of the 
various tools, appliances, materials and fittings, used in the 
tool room. \ 

Four Monrus.—Short oral and written composition work 
based on the work of the apprentices, such as drilling, ream- 
ing, chipping and calking on various parts of the ship (deck 
platforms, compartments, division, etc.). Description of such 
terms as section, stern, port, starboard, forward, aft, and 
after ends of the ship; bulkheads, shell waterline, tanks (oil 
and fresh water), drainage, etc.; armor plate, cage masts 
and turrets. This practice will develop the apprentice’s power 
of expression so that he can describe what he is doing in 
simple and direct English. 


Four Monrus.—Simple principles of grammar relating to 
Elementary practice in form-~ 


the use of nouns and pronouns. 
ing sentences so that the apprentice will know when and how 
to use capital letters and simple punctuation. Composition on 
trunks, ammunition, hoists, bitts, etc. ‘ 
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Second Year 


OnE Montu—Simple description (both oral and written) 
on drilling, planing, scarfing machines, on searchlight plat- 
forms and cage mast. 

THREE Montus.—Review of the section of grammar relat- 


ing to subject and predicate to show the pupil that the predi- 


cate agrees with the subject. 
and conning tower. 

One Montu.—Letter writing and shop order slips. Four 
types of letters: (1) to a parent; (2) to a friend; (3) toa 
public official; (4) to a superior official, etc. 
sential parts of every letter should be clearly brought out. 

THREE Montus.—Practice in writing—description of shop 
work, with special emphasis on the division of the composi- 
tion into paragraphs. 
ammunition stowage and boat cranes. 

One MontH.—Discussion and practice in writing according 


Composition on uptakes, bridges 


The four es- — 


Engine and boiler room foundations, — 


to the following outline: planning, manufacture and installa-_ 


tion. 


Turee Montus.—Composition on the turrets and bulk- | 


heads, hatches and armored decks. 


Third Year 


Srx Montus.—Considerable practice should be given at this 
time in both oral and written descriptions. Effort should be 
made to correct every-day mistakes and develop the power to 
write lengthy descriptions in simple, direct and concise lan- 
guage. Compositions may cover such subjects as method of 
propulsion, steering, procedure in building shell of ship, 
launching, etc. 

Five Montus.—During this period the apprentice should 
write reports and descriptions of what he is doing. Em- 
phasis should be laid on accuracy of details in describing the 
building of a ship—designing, planning, manufacturing and 
assembling. 

One MontH.—Written and oral composition on the eco- 
nomical and efficient methods of production. 


THREE-YEAR CouRSE IN MATHEMATICS FOR SHIPFITTERS 
First Year 


One Montu.—Practice in solving simple problems dealing 
with measurements involving four fundamental operations— 
addition, subtraction, multiplication, and division of whole 
numbers. Check methods. 

Four MontHs.—Use of fractions and decimals in problems 
relating to size of taps, drills, time employment, unit costs, 
tapers, spacing of rivets for single and double riveted seams. 
Practice in making out bill forms involving percentage and 
discount. 


Four Montus.—Problems in finding area of flat surfaces, 


such as triangular, rectangular, trapezoidal, hexagonal, octa- 
gonal and circular forms. 

Turee Montus.—Problems in finding area of irregular 
surfaces, such as half round, half oval, hollow, channel bar, 
bulb, angle, etc. 

Second Year 


One Montu.—Problems involving dimension work. Prac- 
tice in calculating cost of work, which is paid for on the basis 
of foot thickness. Problems in distributing holes over given 
areas. 


Turee Montus.—Problems on the fuel calorific values of — 


petroleum, British thermal unit, hydraulic pressure (jogging 
machines, keel benders), etc. 

One MontH.—Problems in computing the length of di- 
agonal frames, brackets and braces, involving the use of 
square root and the solution of triangles. 

Turee Monrus.—The use of the formula. 
terpreting formule and abbreviating rules into formule, 
with previous work as a basis. 

One Montu.—Considerable training in applied and con- 
structional geometry, stich as the erection of perpendiculars, 
construction of parallel lines, etc. : 

TureE Montus.—Locating centers of circles and drawing 
tangents. Method of finding displacements, draft underloads, 
and the effect of weight. 


Third Year 


Srx Montus.—Use of tables in handbooks on structural 
steel. Use of graphs and logarithms. The object of this 
work is to show the apprentice that many calculations may 
be shortened by the use of short cuts and logarithms. : 

Five Monrus—Theory and practice of the slide rule, 
which involves a knowledge of logarithms. Considerable 
practice in manipulation of the rule. 


(Concluded on page 178) 
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Fig. 1.—Plant of the General Shipbuilding Company, Inc., Alexandria, Va. 


Manutacturing Standardized Lifeboats 


Quantity Production by Automobile Manufacturing Methods— 


Number of Sizes Reduced — Parts Made 


Interchangeable 


BY MORRIS M. WHITAKER 


P to the time that the Emergency Fleet Corporation 

came into the market to supply the requirements of 

its shipbuilding programme, lifeboats had been built, one 

‘may say, almost as individuals. The few companies 

which specialized in them were, with one or two excep- 

tions, small, and had no facilities for production in quan- 
tity, nor had they room or capital for expansion. 

Each company had been in the habit of building an ex- 
tended list of sizes, and each had its own models and 
specifications. In one instance, a company built fifteen 
sizes. The situation was further complicated by the fact 
that the rules of the United States Steamboat Inspection 
Service required a type of steel a little higher than the 
commercial grade, and also that the steel entering into 
the construction must be tested. Further, the gage called 
for was not the one used commercially, and on of the 
steel companies cared to roll this special stuff when the 


_volume of business was so small. 


Propuction Capacity or Liresoat Buripers Limitep 


Under conditions such as these, the Emergency Fleet 
Corporation found it extremely difficult to place large 
orders, for the difference in the specifications of the 
boats offered made it almost impossible to decide between 
the actual value of the boats and the diversity of model 
complicated the installation on the ships. However, as 
the necessity was great, the Emergency Fleet Corpora- 
tion placed orders ‘iy all the boats the various companies 
could take and loaded them up for months ahead. Luck- 
ily the demand was not for immediate delivery and this 


gave the various companies with orders a chance to ob- 


tain material, which, however, was slow in delivery, and 
at times the Fleet Corporation was hard pressed to get 
the necessary lifeboat equipment for ships fitting out. 

The Fleet Corporation early realized that here was an 
excellent field for standardization and set about getting 
out its own plans and specifications. When these were 


complete it was in a position to order in a quantity which 
would permit of manufacture. 

First of all, in getting out its plans and specifications, 
it was necessary tc reduce the number of sizes, which was 
finally cut to five, built to the following lengths: sixteen, 
twenty, twenty-four, twenty-six and twenty-eight feet. 
The gage of metal for shell plating was reduced to two 
sizes and these were made to correspond to the United 
States standard. Parts and fittings were made inter- 
changeable between the sizes in so far as this was pos- 
sible under the Steamboat Inspection Service rules. For 
instance, the gunwales of certain sizes were interchange- 
able, sails were made so. that two sizes covered all five 
sizes of boats, three sizes of tanks served all five sizes 
of boats, and all these were made cylindrical instead of 
shaped, thus saving material and labor. The different 
sizes of cars required was brought down in number, and 
the outfit required by the rules was made standard for 
all sizes. The sizes of sheets for plating and tanks were 
standardized, which permitted a considerable saving in 
ordering. The Emergency Fleet Corporation ordered this 
in quantity from the manufacturers and distributed it to 
the builders. In this way the cost of the boats was 
brought down, in spite of the increased cost of both ma- 
terial and labor, and a greater production was made 
possible. This procedure also simplified the work of the 
shipbuilder in installation of boats and davits and gave 
him beats in anticipation of his requirements. 


Quantity Oxpers GivEN To NEw Companies 


With the establishment of its standards, the Emergency 
Fleet Corporation placed a number of quantity orders with 
companies not heretofore doing this class of work. Among 
these was the General Shipbuilding Company, Inc., Alex- 
andria, Va., which was organized at about the time the 
United States entered the war and which had built a 
number of submarine chasers for the Navy Department. 
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Fig. 2.—Molds on Which the Lifeboats Are Shaped 


This company immediately set about building a plant 
for this special work and went into the matter thoroughly 
from a manufacturing standpoint. A part of its prop- 
erty, formerly used for lumber and timber storage, was 
cleared, graded and leveled and a building 224 feet long 
and 165 feet wide, with 18 feet clear head room, was 
erected. The plant was laid out east and west, with five 
bays or runways and a lean-to for storage along the south 
side. Each bay or runway was wide enough for the 
construction of two boats, side by side. This allowed 
work on ten boats at the same time. 


Layout AND ARRANGEMENT OF GENERAL SHIPBUILDING 
CoMPANY’S PLANT 


Machinery for cutting the plating, punching and bend- 
ing it was installed in the southeast corner, with other 
tools, racks, molds and fittings extending across this end 
to the northeast corner. Ten building or forming molds 
were installed, extending across the building from north 
to south. The process of manufacture is progressive 
from east to west through the building. Each:boat moves 
at. each operation or series of operations, starting as a 
bare keel at the east end and coming out as a completed 
boat at the west end. At the west end of the building 
is a switch track extending across the whole length of 
the front, with a three-leg 
derrick at the southwest 
corner for unloading ma- 
terial and loading complet- 
ed boats. 

Work on the boats was 
started before the building 
was completed. Construc- 
tion work on the building 
began at the south side and 
worked across, so that the 
boats were actually com- 
pleted in the south bay be- 
fore the last bay on the 
north was closed in. 


In the manufacture of boats the system used is as fol- 
lows: 
SystEM OF MANUFACTURE 


Materials of all kind come in at the switch track. If 
they are such as require no further manufacture, they are 
shifted from the switch track by a light railway, running 
along the south side of the building, to a point in the 
lean-to storehouse nearest to the operation where they 
are to be used. If they require manufacture, they are 
shifted by the light railway to the point of manufacture. 
Thus, -steel for plating goes to the extreme southeast 
corner, close to the cutters. If the material is for keels, 
it is carried by another light railway to the northeast 
corner, where it is bent, punched and otherwise prepared 
to go on the keel molds. If the material arriving is lum- 
ber, it is unloaded farther south on the switch alongside 
the company’s mill, and when worked to the form of 
completed parts, it is carried across the yard to the lean- 
to storeroom by another light railway and deposited at 
the point most convenient for its use in the progressive 
manufacture. 

PROCESS OF CONSTRUCTION 

In the actual construction of the boats the process is as 

follows: 


Fig. 3.—Completed Emergency Fleet Corporation Standard Lifeboat Ready for Shipment 
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Fig. 4.—View in One of the Runways, Looking Across 


The’ steel for the plating is stored at the southeast cor- 
ner, each size in a pile by itself. The different strakes 
and plates are marked from steel templets and start north 
across the end of the building. First they pass through 
the cutters, from these to the gang punches, then to the 
storage racks for plates, ready to use, located near the 
center of the east end. 


Matertat 1s BroucHT To THE WoRKMEN 


The bar for the kee] comes into the northeast corner, 
where it is bent, punched, and the brackets for the drop- 
ping gear are riveted on by air hammers. It is then 
picked up by an overhead conveyor and put on one of a 
set of molds at a convenient height for the forming and 
riveting of the garboard strake. 

This strake of plating is taken from the racks and 
formed by breaks and rolls, conveniently located, and at- 
tached and shaped to the keel, to which it is riveted by 
air hammers. It is again picked up by the overhead con- 
veyor and, through a system of switches, placed on a 
vacant mold, where the plating is completed. 

Each plate when it leaves the racks is punched on one 
side and one end. As the plating of the boats is lap 
strake, the unpunched edge of the seam is punched by 
hand and riveted to its adjoining plate at several places 
to hold it in positicn. As soon as the plating is completed, 
the boat is removed from the mold by the overhead con- 
veyor and shifted ahead about its own length and turned 
over. 

The next step in construction is the installation of the 
gunwales, previously prepared, so as to stiffen up the 
structure sufficiently to permit of punching the remain- 
ing rivet holes and riveting them up. The boat is then 
again moved down the shop for the punching of the bot- 
tom and sides for the installation of the toggle straps 
for the footings and the U plates for the thwarts. 

Other steps in the manufacture of the boats are instal- 
lation of dropping gear, placing of footings, thwarts, 
side benches, end platforms, tanks and painting and in- 
stalling gear and outfit. At each step or combination of 
steps the boat is moved down the runway to the west, and 
by the time it arrives at the west end of the runway it 
has been inspected and is ready for shipment. 
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the Shop 


Each operation or series of operations is timed for a 
working day, and a sufficient number of men to put it 
through in this time are assigned to this work. These 
gangs of men do one operation only and then pass the 
boat along to the next gang. Materials for each opera- 
tion are located in the lean-to abreast the operation and 
travel across the shop, messengers being used for this 
work so that each man has his material brought to him 
at the point where he uses it. 

Each part of the boat is made to a master templet and 
is carefully inspected before going into the finished ma- 
terial store, with the result that there is little or no fitting 
to be done in the progress of the work. The product 
is remarkably uniform in quality. 


Output OF THE PLANT 


In general, a boat is started each morning on each 
mold and one is finished each night at the shipping door 
of each bay. The period from putting the keel on the 
mold to shipment averages about four days, although this 
varies somewhat with labor and material conditions, for 
the absence of a few workers in the different operations, 
or the lack of some part, due to railway conditions, up- 
sets the smooth flow of production. 

When working all bays on one size of boat, the annual 
capacity of this plant is about 3,000 boats per year, with- 
out any overtime. If working on varied sizes, this pro- 
duction would be cut somewhat. At present, daily ship- 
ments are being made by rail and an occasional shipment 
by water. 


New Edition of Aldrich Marine 


Directory Issued 

The 1919 edition of the Aldrich Marine Directory, just 
issued by the Aldrich Publishing Company, New York 
(price, $5), contains 230 pages, 414 by 8% inches. The 
directory contains lists of concerns which build and re- 
pair vessels in the United States, and also of steamship, 
steamboat and other vessel owners operating ships under 
the American flag. The shipbuilders’ list comprises nearly 
500 shipbuilding or repair yards, which have a total of 
nearly 2,000 launching ways and about 400 drydocks and 
marine railways. 
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Revival of Mississippi River Traffic—Il 


Towboats and Barges of the “Upper” and “Lower” Mis- 
sissippi River Fleets—Plans and Details of Construction 


BY M. VON PAGENHARDT* 


‘HE nineteen river barges for the “upper fleet,” as 

the St. Paul-St. Louis iron ore fleet begins to be 

called, in comparison with the “lower” or St. Louis-New 
Orleans fleet for general freight transportation, are of the 
open hopper type. The main deck is sunk to a point half- 
way between the deck and the bottom of the barge, leav- 
ing a deck stringer of 6-foot width on either side of the 
hopper. The hopper is 256 feet long (85 percent of the 
length of the barge) and 36 feet wide. One watertight 
center keelson and two side keelsons provide longitudinal 


one at each end of the barge. When in tow, the tiller- 
line is taken around the capstan, which is designed to 
work in either direction. The deck equipment includes two 
2,000-pound stockless anchors, a special design of cable- 
stopper mounted on a turntable, cable reels, anchor davits 
and fenders. In order to insure absolute “watertightness” 
under all conditions, all deck openings are closed with 
watertight hatches, and the oil vents are of the self- 
closing type, in case the deck coaming should be under 
water. 
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Fig. 3.—Molded Lines 
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Fig. 4—Body Plan of Upper Mississippi River Barge 


stiffness, and twelve transverse bulkheads, spaced 24 feet 
apart, provide sufficient transverse strength. There are, 
altogether, twenty-four watertight compartments. 

A complete oil pipe and bilge system is arranged both 
for filling and emptying the barge, in case fuel oil is car- 
tied in the double bottom. For this purpose a 10-inch by 
10%-inch by 12-inch duplex horizontal steam pump is in- 
stalled in the pump room, together with a 6-inch by 6-inch 
double barrel beam hand pump. Oil filling and discharge 
pipes, as well as steam connections, are arranged on deck 
on either side of the barge. 

In order to permit towing on a line and in either direc- 
tion, each barge is equipped with two detachable rudders, 


*Naval architect, St. Louis, Mo. 


of Upper Mississippi River Barge 


The contract for the nineteen steel barges was given to 
three contractors, six to the Dravo Contracting Company, 
of Pittsburgh; seven to the Dubuque Boat & Boiler Works, 
of Dubuque, Ta., and six to the Marietta Manufacturing 
Company, of Point Pleasant, W. Va. The contractors 
were required to submit a uniform bill of material and 
guarantee a uniform method of construction. To carry 
this out, they retained the services of C. E. Smith & Com- 
pany, naval architects and consulting engineers, of St. 
Louis, to make the detail drawings. 


Unirorm Rivet SpaAcinG 


Instructions were given to lay out the work for multiple 
or rack punches. It was planned to fabricate the straight 
part of the barges, which covered almost three-fifths of the 
total steel weight of 500 tons, in outside structural mills. 
Since these mills were inexperienced in barge work, de- 
tails had to be made for each plate. It was found that 
equal rivet spacing for the entire length of seams and 
butts was not possible, if the different conditions covering 
“watertightness” and strength of seams and butts, cross- 
ings of adjoining laps, frames and bulkheads were prop- 
erly observed in accordance with the rules of the Ameri- 
can Bureau of Shipping and the Government specifica- 
tions. It would have been desirable, for example, to space 
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all rivets on the 24-inch frame in equal distances of 2.4 
inches, that is, ten spaces to the total length. But as the 
specifications called for 2%4-inch rivet spacing for ¥- 
inch rivets and 5/16-inch plates, and as all butts had to be 
triple riveted, a uniform “panel” spacing was adopted 
instead of a uniform “rivet” spacing. All panels were 
spaced equally—ten spaces of 2% inches and one space of 
234 inches, making the total of 24 inches. 

Wherever possible, uniform spacing was adopted in 
seams and butts,.and odd spacings of 17 inches or 
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Upper River Towsoats 

The four new upper river towboats are of the stern pad- 
dle wheel type. The dimensions are 230 feet from stern 
to transom; 58-foot beam and 8-foot depth, displacing 945 
tons, with a minimum draft of 3 feet. The length overall 
is 265 feet, including the stern wheel and the stern guards 
protecting the auxiliary rudders. 

The design is an evolution of the old-fashioned stern- 
wheel towboat, retaining its well-proven good features, 
but otherwise following strictly the principles of modern 


15”x 10,2 Ibs, Bracket 
216" 216" 4.1 Ibs. 


ly 

| 
a 
i|_Il 


INTERMEDIATE BULKHEAD 


Fig. 6.—Midship Section of Open Hopper Type Barge for Upper Mississippi River Route 


2% inches were changed to equal spacings of 2 inches 
and 3 inches, respectively, wherever an increase in the 
efficiency of the butt was desirable. To insure uniform 
spacing of rivets in frame and gunwale angles, a system 
was evolved which would make all spaces from 1 foot 
up to 23 feet identical, so that the mold loft work and the 
work of supervision were greatly simplified, inasmuch as 
only a limited number of master templets was required, 


( 


. 


naval architecture and mechanical engineering. The hull 
is designed as a structural unit, including the heavy stern- 
wheel overhang. Instead of supporting this weight by 
hog chains and king posts, the necessary stiffness is pro- 
vided by running the sides of the deck house past the 
stern-wheel shaft supports and by reinforcing the middle 
or between deck so as properly to take care of the longi- 
tudinal stresses. The distribution of the weights, by 
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y Fig. 7—Midship Section of Cargo-Box Type Barge 


and all equal distances had equal rivet spacings throughout 
the length of the vessel. 

‘Great care was observed in the bill of material. A large 
part of the structural shapes, particularly the channels, 
were ordered the exact length, in order to save cutting at 
the yard. The same care was used in the laying out of 
the pipes and fittings of the complete oil pipe and bilge 
system, and in planning the fire steam smothering system, 
so as to reduce the cost of material and of special labor 
to the minimum. 


placing the wheel and machinery aft and boilers and coal 
forward, produces considerable static stresses. Immeas- 
utably higher, however, are the dynamic stresses. pro- 
duced by the working of the wheel, particularly in ground- 
ing the vessel. 

The main engines are designed to develop 1,600 indi- 
cated horsepower at normal working load with a 20 per- 
cent overload capacity, and the power is absorbed by a 
stern wheel 22 feet in diameter and 42 feet long, having 
only twelve buckets 3 feet 6 inches wide. A thrust of 
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50,000 pounds is required in a dock test with a mean speed 
of 12 miles per hour, running with a draft of 4Y% feet. 
The engines are of the tandem compound type, 24-inch 
high pressure, 50-inch low pressure and 8-foot stroke, 
designed for 250 pounds pressure and 24 revolutions per 
minute. A double set of pitmans, crossheads and slides 
are arranged to bring the heavy machinery weight well 
toward the center of the vessel. A circular steel shell con- 
denser with cast steel heads and 3,600 square feet of cool- 
ing surface, together with circulating and air pumps, is 
mounted abreast the low pressure cylinders. 


BoiLeER EQUIPMENT 


The boiler battery is either of the straight watertube 
or the combination fire and watertube type, capable of 
evaporating 50,000 pounds of water per hour. The bat- 
tery was designed for the use of Illinois bituminous coal, 
having large furnace room. The total heating surface is 
required to be not less than 10,000 square feet, including 
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Fig. 8.—Details of Rudder of Upper River Barge 


superheaters capable of 75 degrees superheat and feed- 
water economizers capable of raising the feed water to 
at least 350 degrees F. Both forced and induced draft are 
to be installed under each boiler. . 


ENGINES FOR UPSTREAM TowING 


The deck machinery includes four capstans, one winding 
engine placed on the forward deck—capable of 100 tons 
pulling capacity—two towing engines placed on the boiler 
deck, handling 7-inch hawsers, six conveyor units for 
handling coal, spud-raising machinery, and electric gen- 
erators for day and night service. 

The introduction of towing engines is expected to prove 
of greatest value in handling the tow on the upstream 
voyage. The method of towing barges on a line is not 
expected to be used in downstream work, but having 
proved so advantageous elsewhere in upstream towing, 
mounting rapids and maneuvering through locks, the tow- 
boats are properly equipped with engines carrying 1,500 
feet of hawser, and the wheel, cranks and pitmans are 
entirely enclosed to facilitate the handling of the tow. 
Naturally, the boats are equipped with the well-proven 
auxiliary rudders aft of the stern wheel. 

The auxiliary machinery includes ballast and bilge 
pump, domestic pump, exhaust steam feed-water heater 
and evaporator, steering engine, ice machine and air com- 
pressor. The outfit includes one 26-foot motor boat, with 
a speed of 12 miles per hour, one lifeboat, one work boat 
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with detachable 5-horsepower motor, and all necessary 
lines, hawsers, chains, tools and spares. 

Accommodations are provided for a crew of thirty- 
four officers and men. 

Particular care has been given to the attainment of 
maximum power with minimum displacement and mini- 
mum draft. The accomplished result, 1,600 to 2,000 indi- 
cated horsepower on 945 tons displacement, or about 2 
indicated horsepower per ton, is at least 50 percent 
superior to any towboat power applied.to date on western 
river stern-wheel towboats. 


Lower River BARGES 


The forty steel river barges of the “lower” or mer- 
chandise fleet, to operate between St. Louis and New 
Orleans, are 230 feet long, 46 feet wide and 11 feet deep. 
Contract has been let for twenty-five of these barges to the 
American Bridge Company, of Ambridge, Pa., and for 
fifteen to the Dravo Contracting Company, of Pittsburgh, 
Pa. The original plans and specifications called for all- 
steel merchandise barges of the cargo-box type with 
sunken deck construction, similar to the upper river 
barges, but differing in the form of the ends. 

Instead of adopting the modified form of the scow with 
sides well drawn in and well-shaped bilges, in accordance 
with recommendations of the United States Experimental 
Towboat Board for upstream towing, the designers, Cox 
& Stevens, of New York, adopted the simpler form of 
straight scow, possibly as a compromise to the builders. 
The additional resistance of this form of barge over the 
resistance of the modified form on the 1,200-mile up- 
stream haul will, in the writer’s opinion, be a most serious 
handicap in the ton-mile capacity, as the earning capacity 
of the barges for their entire life is based upon that fac- 
tor. 

As an additional compromise, the sunken steel deck was 
later dispensed with by request of the War Industry's 
Board, in order to save 20 percent of the required steel. 
As a substitute, a yellow pine floor was ordered to be laid 
directly on the floors. This action automatically ex- 
cluded the possibility of carrying fuel oil in bulk in the 
double ‘bottom, and also did away with the oil pipe and 
bilge system required for the discharging and filling of 
the hold compartments. The declaration of the armistice — 
should have altered the underlying necessity for the War 
Industry’s decision. 

The writer understands that action has been taken to re- 
place the steel material for the wooden floor, thus restor- 
ing the double or sunken deck construction. River barges 
should be built with the same care and foresight as ocean- 
going ships. Negligence in construction accounts for the 
greater part of the losses in river floating equipment. 


Lower RIVER TowBOATS 


The six new lower river towboats are of the twin tun- 
nel screw type. The dimensions are 200 feet overall, 40 
feet wide and 10 feet deep, displacing 1,050 tons with a- 
draft of 6 feet. The design is an enlargement of the 
tunnel towboats L. A. Rumsey, A. M. Scott, Inspector and 
Claireton, all built by the Ward Engineering Works, of 
Charleston, W. Va. The contract for the building of two 
of these vessels has been let to the Charles Ward Engi- 
neering Works, and, for the other four, to the Marietta 
Manufacturing Company, Point Pleasant, W. Va. 

The design, which was made by Cox & Stevens, of 
New York City, acting for the United States Railroad 
Administration, embodies the suggestions of the experi- 
enced tunnel boat builders, the Ward Engineering Works. 

The steam power of the vessel is named as 1,800 indi- 
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cated horsepower, which is absorbed by two screw pro- 
pellers 9 feet in diameter and of 9-foot pitch. As the 
vessel is permitted a draft of 6 feet, two-thirds of the 
screw is fully submerged, which is fully in line with the 
experience gained on other vessels of this type. The two 
main engines are, according to the contractor, of the 
standard Emergency Fleet Corporation pattern, develop- 
ing 700 indicated horsepower, with 150 revolutions per 
minute. The engines are expected to develop 900 indicat- 
ed horsepower each, when turning 190 to 200 revolutions 
per minute, the piston speed in this case—with cylinders of 
26-inch stroke—being 870 feet per minute, which is rela- 
tively high. 

The boiler battery is of the straight watertube type as 
built by the Ward Engineering Works, with a heating sur- 
face of 8,000 square feet, fuel oil being used as fuel. Su- 
perheaters and feedwater economizers are not specified. 
The capacity of the boiler battery is required to be 32,000 
pounds, with an overload factor of 25 percent, bringing 
it up to a total of 40,000 pounds. 

The auxiliary machinery includes a surface condenser 
of 2,400 square feet, with all circulating, air and feed 
pumps, a fire pump, a bilge and ballast pump, sanitary 
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pumps, and steering engine. The deck machinery in- 
cludes four steam capstans and two electric generators. 

The selection of the tunnel screw boat for the entire 
six towboats of the lower river division—St. Louis to 
New Orleans—in preference to the stern-wheel towboats, 
is looked upon with some misgiving. Ths tunnel screw 
towboat is unqualifiedly entitled to recognition. There is 
at this time in service the A. M. Scott, a boat of 600 indi- 
cated horsepower ,and the Claireton, a boat of over 1,000 
indicated horsepower. These boats have proved equal to 
any stern-wheel towboat of the same power, both in push 
and in handling ability. They are operating on a draft 
of 3% and 4% feet, respectively, turning twin propellers 
of 60 and 80 inches diameter. 

There is, however, a certain amount of experiment at- 
tached to the tunnel type towboat of still larger power, in- 
asmuch as a twin screw tunnel boat of 1,800 indicated 
horsepower has never been built before. On the other 
hand, there is absolutely no question about what a stern- 
wheel boat of such power will do, and that it will be- 
satisfactory in push and handling ability even with- 
out the improvements introduced in the upper river 
{owboats. 


(To be concluded.) 


Marine Diesel Oil Engine Problems—II 


Discussion of Probable Size of Diesel Engines—Methods 
of Balancing—Construction of Mufflers—Cooling Systems 


BY JOHN W. ANDERSON 


HERE is one difficulty with the gravity lubrication 
eT: and the mechanical oiler, and that is, that there 
are nany parts and pipes to consider, and each pipe 
or lead requires a certain amount of individual at- 
tention in order to see that the proper amount of oil is 
being supplied to that particular part. Furthermore, 
with these systems only just enough oil with a slight 
margin is provided to cover the necessary requirements 
of the bearing. 

The big advantage of the forced lubrication system is 
that a good surplus is supplied to each bearing at all times 
and distribution of the oil is secured by the proportions of 
the various passages, and hence requires no attention on 


the part of the operator other than to make sure that the . 


main supply to the engine is kept up. Of course the. vari- 
ous passages must be kept clear and open, but this is a 
matter that can be readily attended to during the over- 
hauling period and there is very little tendency for the oil 
to plug up the passages during operation. 

There is one thing in connection with forced lubrication 
that is extremely important and requires constant watch- 
fulness on the part of the operator, and that is the ques- 
tion of salt-water leaks into the lubricating oil. Any leak 
into the crankcase, no matter how small, forms an unde- 
sirable mixture with the lubricating oil and at moderate 
temperatures creates a deposit which will quickly plug up 
the passages. If special precautions are taken against the 
leakage of the salt water into the oil and the condition of 
the oil is watched carefully at all times, there is little 
chance for difficulty in this direction. From every other 
standpoint forced lubrication has the advafitage over other 
methods. The proof of this is best shown by the increas- 

ing adoption of this system on engines of all types and 
sizes. 

With an open-frame engine, and using special precau- 


tions so that lubricating oil from the working cylinders 
does not drip into the crankcase, the oil does not become 
foul except after long service, but with the closed-crank- 
case trunk-piston engine the lubricating oil soon becomes 
fouled with finely divided carbon particles. After a time 
the oil turns very black and viscous and tends to clog the 
oil passages. This requires as much as 3,000-hours’ run- 
ning in some cases, while in others this condition obtains 
in a few hundred hours. It is understood, of course, that 
oil is added from time to time to make up for the losses, 
but the system is not cleaned out and the whole supply 
replenished in all this time. As this condition of the oil 
is approached, the danger of bearing troubles increases, 
and if it can be voided the oil ought never to be allowed 
to get into such a condition. 

Most of the carbon particles are removed by filtering 
and the filtered product approaches the original in all its 
properties, except that it is darker, due to the presence ot 
the particles which were not removed by filtering. The 
centrifugal process of clarifying is even better than filter- 
ing and removes a larger proportion of the carbon 
particles. 

To attempt to filter or clarify the oil each time it is cir- 
culated through the engine would imply the addition of 
too much apparatus to take care of such a quantity of oil, 
and fortunately it is unnecessary. The best way is to 
drain out the system at regular intervals, depending upon 
the type of engine and the conditions of the service, and 
fill up with fresh oil. The fouled oil can be filtered at 
leisure and kept for future use. 


S1zE oF DiEseL ENGINES 
The Diesel engine industry is still so young that the 
question of how large an engine can be built is one that 
cannot readily be answered at this time. Practically all 
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of the engines in service to-day are of small and moderate 
power as compared with certain steam plants, but, on the 
other hand, big strides have been made in the last few 
years in the development of large units. The largest two- 
cycle marine engines in actual operation to-day are the 
two engines in the U. S. S. Maumee. These engines de- 
velop more than 2,500 horsepower in six cylinders, or 
about 425 horsepower per cylinder. 

In the marine field there are very few four-cycle en- 
gines which even approach the cylinders of these engines 
in size, which means that the actual horsepower developed 
is much less than for these two-cycle engines in the 
Maumee. It must be remembered that these particular 
engines were designed four years ago and now have been 
in operation long enough to show that they are an un- 
qualified success. The troubles developed with them have 
been of a very minor nature and are largely due to the 
lack of sufficient experience with this size of engine. New 
engines of a similar type and size could be built to-day 
and no trouble whatever would be expected with them. 
By trouble is meant something beyond the ordinary care 
and overhaul which any piece of machinery requires. 
The successful operation of these engines indicates that 
all ships requiring 5,000 shaft horsepower or less, and this 
will include practically all ocean-going vessels built for 
cargo-carrying purposes, can be successfully equipped with 
Diesel engines. 

Several European firms have experimented with single- 
cylinder units of approximately 2,000 horsepower per cyl- 
inder, but, so far as is known, these engines have never 
gotten beyond the experimental stage, probably due largely 
to the present war, which has undoubtedly retarded the 
development of large engines. Large double-acting, four- 
cycle stationary units have been in successful operation in 
Germany for several years. These engines have been 
built up to a size of 500 horsepower per cylinder. The 
Maumee’s engines, if made double-acting, would develop 
over 800 horsepower per cylinder. In view of what has 
already been done and the experimental work that has 
been undertaken by so many firms, it is undoubtedly only 
a question of time when Diesel-engine power will be avail- 
able for all except the very fastest liners and warships. 


BALANCE 


The vibration produced by an engine depends largely 
upon the number of cylinders and upon their arrangement. 
In commercial work, generally speaking, the speed is slow 
enough and the hull heavy enough, so that the matter is 
not one of great importance, but in the case of a high- 
speed engine in a light hull it is absolutely necessary that 
the engine be properly balanced. 

For commercial work many four-cylinder, four-cycle 
engines have been built, and these engines are very badly 
out of balance, due to arranging the cranks all in one 
plane to get the best turning moment. But, as already 
stated, where these engines have been installed no serious 
difficulty has resulted, due, undoubtedly, to the relatively 
low revolutions and the small size of the engine as com- 
pared with the hull. 

If good balance is desired, it is necessary to use six or 
eight cylinders, which can be made to give the best turn- 
ing moment and a good balance at the same time. The 
only thing that interferes with giving these engines a 
perfect balance is the air-compressor cylinders, but the 
reciprocating parts of these compressor cylinders are 
comparatively light and hence do not cause any serious 
difficulty. In the case of crosshead engines it is often- 
times convenient to drive the compressors by beams and 
links from the crossheads. On a six-cylinder, four-cycle 
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engine, for instance, there might be three compressors 
driven from three of the cranks, or on a six-cylinder, two- 
cycle engine three compressors would be driven from three 
of the crossheads and three scavenger pumps from the 
other three, so that a practically perfect balance would be 
obtained. 

FUEL SYSTEM 


The usual method for the fuel system is to carry the 
main supply of fuel in the double bottom or in tanks in 
parts of the ship that are not ordinarily otherwise used, 
and then provide pumps for pumping it into gravity tanks 
placed well up in the engine room so that the fuel can 


flow by gravity from the tanks of the engines. The tanks _ 


are made large enough to hold at least several hours’ sup- 
ply and oftentimes a whole day’s supply, so that the fuel 
has plenty of time to settle and any sediment or water will 
collect at the bottom of the tank, where it may be drained 
off. It is very necessary that the fuel supply to the engine 
be perfectly clean. Very small particles of dirt or for- 
eign matter will stick in the valves on the fuel pumps on 
the engine and cause no end of trouble. There is only one 
way to avoid getting this dirt into the engine, and that is 
to filter the fuel properly. The filter is sometimes placed 
between the gravity tank and the engine and is sometimes 


combined with the gravity tank. In case the gravity tank — 


is of small capacity, it is generally placed on the discharge 
side of the pump, which pumps the fuel from the main 
tanks to the gravity tank. 

The arrangement of the exhaust piping depends upon 
the type of the boat and the conditions of the installation. 
In the case of small boats where the waterline is more or 
less fixed and very little rough water is encountered, an 
underwater exhaust works out very satisfactorily, but in 
the case of large ships the exhaust must be carried up.a 
stack. In twin-screw boats it is essential that the ex- 
haust from each engine be kept separate so that it can be 
watched by the operators. One of the simplest methods 
of detecting faulty operation in a Diesel engine is to 
watch the exhaust. The least sign of smoke is a sign of 
poor combustion and should be investigated at once. 


MUFFLERS 


Many varieties of mufflers are used. The main idea of 
all of them is to break up the pulsations in the flow of the 
gases and give a steady flow. Where there is plenty of 
space and weight available, a big expansion chamber 
serves fairly well, but it is much better to reduce the size 
and use baffle plates. One of the best types is one in 
which the gases enter a cylindrical chamber tangentially 
at the circumference and escape at the center, or vice 
versa. Cooling the gases by turning the cooling water 
from the engine into the exhaust pipe helps, too, but is 
not used except in some special cases. If there is very 
much sulphur in the fuel, water combines with the prod- 
ucts of combustion and forms sulphuric acid, which will 
in time destroy the exhaust piping. If, however, the entire 
quantity of the cooling water passing through the engine 
is turned into the exhaust, the mixture is so diluted that 
there is little danger of trouble. 

The piping itself must be jacketed or lagged and due 
allowance must be made for expansion. Water-jacketing 
is in most cases more satisfactory, but it adds to the com- 
plication and cost of the system and for that reason is 
oftentimes avoided and the pipes are lagged. 

Many ships have been fitted with boilers or heaters for 
using the waste heat in the exhaust gases. No great 


quantity of high-pressure steam can be produced on ac-— 


count of the comparatively low temperature of the ex- 
haust gases. At full power this temperature is around 700 
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and 800 degrees F., but at ordinary sea speeds this temper- 
ature drops to around 600 degrees F. or even less. This is 
particularly true of naval vessels where the maximum 
speed is considerably higher than the cruising speed, and 
hence the exhaust temperature may drop as low as 400 de- 
grees F. when cruising. However, there is considerable 
heat available. Speaking broadly, the heat given off in the 
exhaust gases is about equal to the equivalent useful work 
done by the engine. This heat can best be used for the 
production of low-pressure steam for heating purposes. 
To take care of conditions when the engines are stopped, a 
fuel-oil burner can be fitted to the boiler and the same fuel 
used directly in the burner as is used for the engines. 


CooLtinc SysTEM 


The question of cooling the various parts of a Diesel 
engine is an important one, but as far as the fixed parts 
are concerned the problem is simple for all ordinary sizes 
of engines. It is only necessary to provide for the proper 
flow of the cooling water, avoiding all pockets and dead 
areas. In the case of nearly all two-cycle engines and in 
four-cycle engines of quite moderate size, it is necessary 
in addition to cool the working piston, and herein lies a 
real problem. There is no exact dead line below which 
cooling is unnecessary and above which cooling is neces- 
sary, as a great deal depends upon the conditions of opera- 
tion; that is, a high-speed engine designed to be driven at 
a heavy overload might require cooling, while the same 
engine driven at a lower speed and moderate power would 
operate perfectly satisfactorily with uncooled pistons. It 
is simply a question of carrying away the heat absorbed 
by the top of the piston. If it can be carried off fast 
enough through the cylinder walls to keep the center of 
the piston head from getting too hot, then the pistons do 
not need to be cooled, but if this is not so, then the extra 
heat must be absorbed by the circulation of a cooling 
medium through the piston. In general, it may be said 
that two-cycle engines developing 50 brake horsepower. 
or more per cylinder and four-cycle engines developing 
150 brake horsepower or more per cylinder are better off 
with cooled pistons. 

The difficulties in the way of successfully cooling the 
piston are best shown by the variety of substances used 
and by the various devices employed to carry the substance 
to and from the piston. The simplest method is to em- 
ploy a jet of air, but this is not very effective and can be 
used only where the cooling effect required is very slight. 
The other three substances employed to any extent are 
lubricating oil, fresh water and salt water. Lubricating 
oil has the distinct disadvantage that its specific heat is 
only about 0.4 of that of water, and hence about 2% times 
as much must be circulated to carry off the same amount 
of heat within the same temperature limits. In addition, 
oil does not absorb heat from, or give heat to, a metallic 
surface as readily as does water. The one advantage of 
oil is that in case of any leakage inside of the crankcase 
it mixes with the other lubricating oil and does no damage. 

In view of all this, it is readily understood why lubri- 
cating oil is used only in special cases where certain con- 
ditions make the advantage more than outweigh the dis- 
advantages. For instance, in a high-speed engineysuch as 
is used on a naval vessel the engine generally has trunk 
pistons and a closed crankcase. Here the cooling-oil sys- 
tem can be obtained with the lubricating-oil system and 
many parts eliminated. There are disadvantages in this, 
to be sure, but in the cramped quarters of a naval vessel 
they tend to disappear in the face of the advantages gained. 

For commercial work it is safe to say that the choice lies 
between fresh and salt water. Fresh water requires an 
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additional system, including tank, pump, cooler and piping, 
but it is not so corrosive, not so destructive to the packing 
in the joints of the system, not dangerous as regards de- 
posits in the piston, and in case of leakage into the lubri- 
cating oil there is not the danger to bearings. When salt 
water is used with proper precautions, most of the advan- 
tages of fresh water disappear, but it is a question as to 
how far these precautions can be successfully carried out 
under every-day working conditions. Both fresh and salt 
water will undoubtedly be used for some time to come 
until enough experience is gained with both systems to 
finally settle the matter either one way or the other, or it 
may be that fresh water will be used for high-grade in- 
stallations and salt water where first cost and simplicity 
are of prime importance. 


Meruops FOR CooLING THE PISTON 


To carry the liquid to and from the piston there are 
three general systems, but the details for any one system 
are varied greatly by the various engine builders or by the 
same builder on different engines. One system is to com- 
bine the cooling with the lubrication system as in Fig. 4, 
but this, of course, is applicable only in case lubricating 
oil is used for cooling. The general 
scheme is to supply the oil to the main 
bearings, from whence it passes 
through the hollow crankshaft to the 
crankpin bearings and up the connect- 
ing rods to the wrist pins, thence 
through pipes or passages in the pis- 
ton to the head and back again through 
a pipe or passage to some point near 
the bottom of the piston, from where 
it can drain directly into the crankpit. 
A certain amount of oil leaks out at 
the bearings and this serves to lubri- 
cate them. 

A second system is to use jointed 
swinging pipes, and a third system 
telescopic pipes. Both inlet and outlet 
pipes can be and are generally used, 
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so that any liquid desired can he employed for the cool- 
ing medium. The swinging pipes are suitable for slow- 
speed engines only, as at high speeds the inertia forces 
are very large and it is troublesome to take care of them 
properly. Moreover, the passage for the liquid must by 
the nature of the case have several bends and turns, and 
at high revolutions the inertia forces produce extremely 
high pressures, making it very difficult to keep the joints 
of the systems tight. 

There is one principle that must be followed in the 
design of swinging pipes for even moderate speeds, and 
that is to keep the bearings at the joints of the pipes en- 
tirely independent of the stuffing boxes, or in other words 
the piping for carrying the liquid and the strength mem- 
bers for taking the inertia forces must each do its own 
work, although they are fastened together and are a part 
of each other. Yhe great trouble with this system is to 
keep it tight at the joints, and it is only by most careful 
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Fig. 4.—Combined Cooling and Lubricating Sortenet 
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design along the lines stated that successful results can be 
obtained. In case water is used for a cooling medium, 
the lubrication of the bearings at the joints becomes im- 
portant, but with forced lubrication there is generally 
enough oil flying around in the crankcase to take care of 
this, if pockets, connected to the bearings, are provided 
for catching it. 

Telescopic pipes are adaptable to both high- and low- 
speed engines. All parts are moving in line with the cyl- 
inder axis and taking care of the inertia forces is much 
simpler than with the swinging links. Moreover, there 
are fewer turns in the passages for the cooling medium, 
and, as a general thing, air chambers can be placed so as 
to effectively care for the surges in the cooling liquids. 
An air chamber on the suction side is a necessity, but on 
the discharge side it may be dispensed with, provided the 
discharge pipes are of generous size. It is good practice 
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to put an open-end pipe discharging into a funnel, with 
proper provision against splashing, on the discharge line, 


so that the cooling fluid coming from the piston can be — 


actually seen by the operator. A certain amount of flexi- 
bility in the telescopic pipes is desirable in order to remedy 
any slight looseness of the piston, or of the crosshead in 
its guide, or any slight misalinement. One method of ac- 
complishing this is to provide a double pipe—one pipe in- 
side another. The inside pipe is fastened at one end to 
the piston or crosshead and at the other to the outside 
pipe. The outside pipe is guided in the part fixed to the 
engine frame. Here again the most troublesome part is 
the packing, but it is like packing the piston rod of an 
engine, and, as might be expected, the most satisfactory 
packing is of the labyrinth type, with provision for self- 
adjustment to the pipe, so that it fits snugly under all 
conditions. d 


Recent Developments in Shipyard Plants—II 


Construction and Capacity of Fitting-Out Cranes—Special Facilities 
for Building and Installation of Gun Turrets—Shipyard Shops 


BY NAVAL CONSTRUCTOR S. M. HENRY, U.S. N. 


HE nature of the building slips has been touched 

on, also the characteristics of the structural shop, 

and the next item which plays an important réle in the 

general scheme of construction is the fitting-out crane, for 

on its size and ability to handle heavy weights is dependent 

to a considerable extent the point at which it is desirable 

to launch and the condition of assembly of machinery and 
other parts that can be taken care of. 


FittiInc-OutT CRANE 


Compared with the large shipbuilding plants abroad, 
there is poor equipment for handling heavy weights in 
this country, whether in private yards or in government 
establishments. The maximum capacity of any crane in 
this country at the present time, so far as shipyards are 
concerned, is 150 tons, and there are few of these, 
whereas in the big foreign yards there are many cranes of 
250 tons capacity. The great cost of this class of equip- 
ment has undoubtedly prevented its installation, especially 
in’ view of the fact that very large merchant construction 
has not been undertaken, and it has been possible to get 
through past naval programmes with available facilities. 
With the possibilities of larger merchant construction and 
the growth in the size of naval vessels and of their ordi- 
nance, 150-ton cranes are no longer of sufficient capacity, 
and provision for a materially larger lifting capacity must 
be made if future naval requirements are to be met. 

The heaviest weights required in ship construction are 
the turrets of battleships. Their weight, stripped of armor 
and guns, is likely to be in excess of any practicable crane, 
so that the problem to be faced in determining crane ca- 
pacity is how great a capacity can be obtained without 
involving excessive or unreasonable expenditures. All of 
the Navy’s large cranes have so far been of the floating 
type, the earlier ones of the cantilever construction, and 
the later of the revolving, luffing type. 

An investigation of the possibilities of building floating 
cranes of materially greater capacity led to the opinion 
that the cost of such cranes would become prohibitive, 
and, further, that their great size would be such as to make 
it practically as difficult to move them as to move the ship 


for which the weights are to be handled. This study 
further led to the view that it was feasible to obtain fixed 
shore cranes of the revolving, hammerhead type of 350 
tons capacity, but that a capacity approaching this could 
not well be obtained with a traveling crane of any type, 
and that no other type appeared to compare favorably 
with the hammerhead type. As a result of this investiga- 
tion, a crane is now under construction for one of our 
navy yards having a capacity of main hoist of 350 tons at 
a radius of 115 feet, and of 50 tons at a radius of 190 feet. 
In addition to the main hoist, there is an auxiliary hoist 
of 50 tons capacity. The height of the main hoist above 
the yard level is 145 feet. The base of the crane is of 


the portal type, the overall width being 61 feet, with a_ 


clear opening of 51 feet, allowing for a double track, 
standard gage system running through it. 

It is proposed to install the crane on the center line of 
a pier of 100 feet width, giving a clear reach of 65 feet 
at 350 tons capacity, and 140 feet at 50 tons capacity. The 
crane will be installed 400 feet from the outer end of the 
pier 1,000 feet long, the location being based on allowing 
the handling of weights on any point of a vessel 1,000 
feet long, and for giving the most convenient handling of 
weights for vessels of lesser lengths. So far as we 
know, this will be the largest crane that has yet been built 
for the shipbuilding industry. Located as outlined, the 
crane will give equal service on both sides of the pier, 
and can take the heaviest loads from barges on one side 
and place them on board vessels secured on the other side. 


TuRRET SHOP 


One of the serious problems connected with the build- 
ing of large naval vessels is the completion and installation 
of the turrets within the period of construction of the ves- 
sel. With comparatively limited weight handling facili- 
ties, the construction of the turret cannot proceed beyond 
the assembly of the bare structural work until after the 
vessel is launched, the heavy structure being handled in 
separate pieces to be assembled on board the vessel. The 
large amount of fitting and installing then remaining oc- 
cupies the entire time until the vessel is completed. A 
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method of construction which offers much brighter pros- 

pects for rapidity, but involves large initial expenditures 
for equipment, is to build the turrets complete in a shop, 

to then remove the armor and guns and strip the turrets 
to a weight that can be handled by the fitting-out crane, 
and to lift the turrets on board in this condition soon 
after launching. 

_ With a crane of the capacity described above, this pro- 

cess is entirely feasible, but involves the provision of a 
turret shop. The work to be done in such a shop is a 
combination of work such as is done in the structural 
shop and in the machine shop, and involves very heavy 
crane service and great height of building. In order to 
get the maximum benefit of the fitting-out crane, the 
capacities of the shop cranes should be equal to it, and 
designs have been prepared for a shop of this type which 

is to have a height to the under side of roof trusses of 94 

feet and span of 100 feet, and to be fitted with two 150- 

ton bridge cranes, giving a combined capacity of 300 tons. 

With a shop of this character located on the waterfront, 

it will be feasible to extend the crane runway over the 

water a sufficient distance to permit the placing of a tur- 
ret on a barge, which in turn will deliver it within reach 
of the fitting-out crane. 
Owing to the great height of the completed turret struc- 
ture, it is necessary either to provide a deep pit for the 
lower portion of the turret to extend into, or to provide 
an excessively high roof; or, what appears better, to com- 
bine the two methods, which can be done, with a height of 

94 feet to the roof trusses and depth of pit of about 16 

feet. These dimensions are sufficient to allow the com- 

plete assembly of a number of turrets and their removal 
from the shop as completed. A length of shop of about 
- 60 feet per turret will be required. 

Plant developments, such as are described above, are 
justified only where large construction work is to be car- 
ried out. In turn, such construction necessitates the pro- 
duction of large steel forgings and castings and their 
machining ready for installation. Few of the private 
yards have been in a position to make their largest iron 
castings, and practically none to make their steel castings 
and. forgings. The present development of these shops 
in the navy yard is intended to place them in a position 
that will enable them to make promptly any repairs that 
may be needed in war time, with the single exception of 
heavy ordnance. 

Force SHop 


In order to make the largest engine and hull forgings, 
an equipment consisting of a 2,0c00-ton high-speed steam 
hydraulic forging press and smaller presses and hammers 
is required, as well as furnaces and heat-treating equip- 
_ ment necessary in connection with the operation of presses 

of this size. A building consisting of a main bay 65 feet 
wide and 67 feet to the under side of roof trusses has been 
provided for the heavy forging work with two 80-ton 
cranes. In addition to the main bay, there is being pro- 
vided a lower bay with 5-ton crane service, and with a 
height of 29 feet, to take care of the hand fires, etc. In 
view of the character of the work done in the boiler shop 
and the size of the crane equipment required for it, it has 
been considered desirable to combine these two shops in 
one, for this purpose providing a total length of 700 feet. 
An effort has been made in laying out these shops to 
get away from the old idea that blacksmith or forge shop 
must necessarily be dirty and poorly lighted without the 
usual conveniences found in other shops. The type of 
construction is the same as adopted for the other large 
shops; that is, steel frame, hollow tile and steel sash sides 
and Aiken roof. It is intended to provide a wood block 
floor, except in certain locations of limited area where hot 
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metal is likely to come in contact with it, in which loca- 
tions cast plates will be fitted. With a clean floor, ample 
light and ventilation and oil fuel, it is expected that the 
working conditions can be made in this shop to approach 
those found in other yard shops. 


FOUNDRY 

Provision will be made in the new foundries for the 
production of al! sizes and characters of castings used 
aboard vessels. The buildings are to have a main bay 80 
feet wide and 75 feet to roof trusses with about 80-ton 
and 15-ton cranes, as well as traveling wall cranes. The 
side bays are to be 55 and 45 feet wide, the one on the side 
opposite the cupolas to have a second floor. There will be 
provision for brass, iron and steel casting, the equipment 
including both electric and open hearth furnaces, able to 
make the largest steel castings called for by naval vessels. 


MacHINE SHOP 


Provision in the machine shops must be made, not only 
for handling the forgings and castings of the largest size, 
for which some of the yards are already provided, but 
also to take care of a much larger volume of work than 
has been provided for in the past. The larger machine 
shops now under construction meet the general develop- 
ment under way in the other departments and consist of 
a main bay, 80 feet wide, with a height of 85 feet to the 
roof trusses: with a secondary bay, 50 feet wide, with a 
height of 26 feet to the cranes of 20 tons capacity; and-a 
second floor of the same width, crane capacity of 5 tons, 
and a height of 18 feet to crane rail. Lean-tos outside of 
this take care of offices, tool rooms, locker rooms, etc. It 
is expected that a total length of shop of this section of 
approximately 1,000 feet will take care of all of the large 
work. In addition, a machine shop for small work will be 
provided of the same length with a width of approximately 
60 feet and six stories in height. 

The outline in the case of the last three shops is very 
brief and is intended only to give a general idea of the 
expansion and development found necessary and being 
made in these departments to conform to the developments 
under way in the departments that build the hulls. 

The growth of many of the minor activities has not 
been out of proportion to that which we find in the main 
elements of the vards, and such activities as galvanizing 
and generation of oxygen, which have in the past been 
placed anywhere that room could be found for them, have 
grown to the dignity of independent shops of considerable 
size, and other activities are still coming on, which give 
promise of taking a prominent place in shipyard work, 
the most outstanding of these at the present time being 
electric welding. 

We have to thank the present demand for ships for the 
progress that has been found possible in the development 
of the plants. With a continued demand for more and 
larger ships, it is to be expected that the growth of the 
plants, which has been begun, will be rounded out so that 
each department will in its own line be able to compare 
favorably with the best shops doing a similar character of 
work in other industries. 


Institution of Naval Architects 

The annual meeting of the Institution of Naval Archi- 
tects will be held on April 9, 10 and 11, in the Royal So- 
ciety of Arts, John street, Adelphi, London, W. Cy, Wes 
Right Honorable The Earl of Durham, K. G., Gin CzAVE 
O., P. C., president, will occupy the chair. 

The annual dinner will be given on Wednesday, April 
g, at 7:30 p. m., in the Grand Hall, Connaught Rooms, 
Great Queen street, Kingsway, W. C. 
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LIST OF VESSELS CONTRACTED FOR BY THE 
UNITED STATES SHIPPING BOARD 
EMERGENCY FLEET CORPORATION 


WOODEN SHIPS CONTRACTED FOR 


CONTRACTED FOR 
Ways D.W.T.| AND PENDING 
For ComMPANY DESIGN PER 
E.F.C Sure | Toran | ToraL 
Surps |TONNAGE 
North Atlantic District 
3 Continental S. B. Co...........| Own 1,500 il 1,500 
4 | Cumberland S. B. Co.......... Ferris 3,500 9 31,500 
5 | Foundation Co., The.......... ee 3,500} 10 35,000 
Sunlphreeportio wb. COnmere eee rf 3,500 4 14,000 
1 Gilchrest, Geo. A.............. Bi 3,500 1 3,500 
2 | Gildersleeve S. Constr. Co...... 5 3,500 2 7,000 
6 | Groton Iron Works............ a 3,500} 12 42,000 
6 | Housatonic S. B. Co., Inc...... s 3,500 6 21,000 
3 | Johnson Shipyards Corp........ Ss 3,500 3 10,500 
6. | Kelley-Spezr Co., The.......... ss 3,500 1 3,500 
Sil pKangstonto be Coe annenne a 3,500 7 24,500 
Sil pRussellis 65 Coen pee neers ie 3,500 6 21,000 
2 | Sandy Point S. B. Corp........ au 3,500 2 7,000 
12 | Shattuck, L. H.,Inc...... a 3,500! 16 56,000 
2 | Ship Constr. & Trad. Co. . fe 3,500 2 7,000 
6) |LraylorissBe\ Corps ene eeaee “ 3,500! 10 35,000 
TOAT et Pee eee 92 320,000 
Middle Atlantic District | 
4 | Maryland S. B. Go............ Ferris 3,500) 6 21,000 
Awe |\issourlebe eles COMP ee & 3,500 7 24,500 
2 | North Carolina S. B. Co....... ss 3,500 4 14,000 
4 | Smith Henry & Sons Co........ fe 3,500 4 14,000 
Si |elenneyA Chasen ener * 3,500 4 14,000 
4 York River S. B. Corp......... a 3,500 8 28,000 
TOTALS attra us senee 33 |, 115,500 
Southern District 
2 | Alabama S.B.&D.D.Co..... Ferris 3,500 2 7,000 
@ || Ama GT Copocoocgconccal| 3500) 10 35,000 
4 | DantzlerS.B.&D.D.Co..... ss 3,500 6 21,000 
4 | Dierks Blodgett S. B. Co....... g 3,500 6 21,000 
Dough’y 5,000. 6 30,000 
7 aheyss) Obns hee eee eee Ferris 3.500 8 28,000 
4 | Hodge Ship Co., Inc........... @ 3,500 8 28,000 
7 | Jahncke S: B!CoInc.....4... ce 3,500) 12 42,000 
4 IMiGreyaocebhOMasnee ty ere se 3,500 8 28,000 
QD || Winall, Yo l8booosocceaeccse. a 3,500 6 21,000 
9 || Murnan'SsB. Corp...) 52.200. o 3,500 4 14,000 
2 | National S.B.& D.D.Co..... @ 3,500] 2 7,000 
4 | Tampa Dock Co....... of 3,500 8 28,000 
4 UNS5 Maritime|Corp....4-.. 0. ce 3,500 9 31,500 
TOTAL his asian-ke ere 95 | 341,500 
Gulf District ; 
4 | Beaumont S. B. & D. D. Co....| Ferris 3,500] _ 12 42,000 
4 | Heldenfels Brothers............ s 3,500 8 28,000 
Agel eltoneistanowb acon ene ‘ 3,500 8 28,000 
Die MicBridelaa aware 3,500 6 21,000 
2 McCammon) nV ee cs 3,500 2 7,000 
6 | Midland Bridge €o........1... oy 3,500 8 28,000 
7 INationaless ben COMME een Dough’y | 4,700 12 56,400 
i eke x | 5,000} 16 80.000 
5 Southern D. D. & S. B. Co..... Ferris 3,500 10 35,000 
6 Union Bridge & Constr. Co..... “ 3,500 6 21.000 
i“ ‘s $2 Dought’y 4,600 6 27,600 
8 Universal S. B. Co.............| Ferris 3,500 18 63,000 
AROWUN bos coGuecqa000000% 112 437,000 
Southern Pacific District 
2 Benicia S. B.\Corp.............| Ferris 3,500 5 17,500 
4 (ChandlersRalphvl-peeeeeenee ee 3,500 6 21.000 
4 CoospBayz0 9 Be Conse reer Hough 3,500 4 14.000 
OHS Sau Sire eae teeere aa pe Ferris 3,500 6 21,000 
4 BultontSBuCown.. oss: Hough | 3,500 4 14.000 
SS @ St SAAS ah Ferris | 3,500 8 28.000 
4 Hammond Lumber Co......... Ss 3,500 7 24 500 
5 Kruse & Banks S. B. Co... Hough 3,500 6 21.000 
es <i ay oe Ferris 3,500 6 21.000 
4 ING on SH 1% Ooococsccoavcaccs Fe 3,500 8 28,000 
TOTALS scree ae eee 60 210,000 
Northern Pacific District | 
2 JANE B13}, COs050a00000000006 Allen | 3,650 3 10.950 
Bll UMW UI s oooocdbosasooond Ferris 3,500 5 17.500 
4 | Grant Smith-Porter S. Co...... e 3,500} 16 56.000 
8 | Grays Harbor M. S. Corp.......|Gr. Harbor 4,000} 17 68,000 
a e chan “6 ch 4100 8 39200 
6 | Meacham & Babcock S.B.Co...| Ferris no 000 tameL, 42,000 
3 | Nilson & Kelez S. B. Corp...... ik 3,500 8 28.000 
5 | Pacific American Fisheries... ... Pac.Amer. 3,500 7 24.500 
1 Patterson-McDonald S. B. Co...| Pat.-McD 4,800 4 19,200 
6 Puget Sound Br. & D. Co....., Gr.Harbor 4,000 2 8,000 
5 Sanderson & Porter............ Ferris 3,500 15 52.500 
4 Seaborn Shipyards Co.......... = 3,500 14 49,000 
14 Sloans Shipyard Corp.......... ss 3,500 16 56,000 
6 Ihe, Ss 133 COscavovcccvoccs i 3,500 10 35,000 
3 Wright Shipyards............. “= 3,500 9 31,500 
PROGAD Dass a etpceareceer 146 530,950 


4 
Marcu, 1919 
CONTRACTED FOR 
Ways D.W.T. | AND PENDING 
For ComPANY DESIGN PER 
E-E.C: Sure | ToraL | Toray 
No. Ton- 
SHIPS | NAGE 
District No. 11 
G ) Chest, S18 COoocooccscccco0e Ferris 3,500} 12 42 000 
2 | Feeney & Bremer Co.......... “ 3,500 2 7,000 
8 | Grant Smith-Porter Ship Co....| Hough 3,500) 12 42,000 
ss ss <s ieee ieherris 3,500; 22 77,000 
2 | Kiernan & Kerm............:.. Ballin 4,500 4 18,000 
6 | McEachern Ship Co........ Hough 3,500; 10 35,000 
i SEO REE ied eee Ferris 3,500} 10 35,000 
4 Peninsula S. B. Co.............| Penin. 4,000 12 48,000 
4 Rodgers & Co., Geo. Ferris 3,500 8 28,000 
4 Sommarstrom S. B. C Hough 3,500 4 14,000 
SS SOR Ceia tee Ferris 3,500 4 14,000 
10 | Standifer Constr. Corp. G. M.... < 3,500) 14 49,000 
og “ Laer Ballin 4,500} 12 54,000 
3) |St-HelensiS:iBy Coven. secs Ferris 3,500 6 21,000 
4 SuppleyaaBallineeer eres Ballin 4,500 4 18,000 
AM Wilsons bu Cone E renee ree Ferris 3,500) 10 35,000 
AROMUN Deangos duos } 146 537,000: 
Great Lakes District 
Lake & Ocean Nav. Co.........| L. & O. 2,500 1 2,500: 
GRAND TOTAL........ 685 = |2,494.450 
WOOD TUGS CONTRACTED FOR 
Ways CONTRACTED FOR 
For CoMPANY DESIGN AND PENDING 
E.F.C. NUMBER 
North Atlantic District 
6 Crowninshield S. B. Co............... Ocean 12 
4 CumpberlandiSsbe Comeeeerreeenerin Harbor 2 
3 (Continentalis Ba Corp i eee eeeerie Ocean 2 
ak |) iran Ce Sony, ANG Goo goucoondgo0o00n0 Harbor 10 
1 Gas Engine & Power Co. and Chas. L. 
Seabury & Co., Consol............. Harbor 6 
2 International S. B. & Mar. E. Corp.. ..| Harbor 5 
2 || Sulla Co, Mo Wiloo casooncsonb0d0e00 Harbor 4 
ARON ios soodocac0snDcs0600000 41 ae 
Middle Atlantic District 
Bldg.5| Chance Marine Constr. Co........... Harbor 6 
3 Davis & Sons, M. M., Inc............ Ocean 20 
2 Eastern Shore S. B. Corp............. Harbor 6 
Del weVathisss) Ohnetles Come set nrree Harbor 5 
8 || \inwearel Ss 1B CQeoccdceoncedbvoccenn Harbor 3 
TOMAS hy .c.15h ee 40 
Southern District 2 
1 Gibbs Gas Engine Co................. Harbor 6 
2 Pilkington, George J................. Harbor 2 
5 SouthlandiSsos Comemertrtereret tit Ocean 7 
2 \Wardscabridesserneerrnee eerie Harbor 2 
TODA TS 3 iiss Moe eae 17 
Southern Pacific District . 
Bldg.4 | Main Iron Works.................... Ocean 
(F. W. Stone) 
AROAUN Done Nonaeeaauoseinesabae 7 
Great Lakes District 
5 Iskungae IKE (COs onooscucodo00cscu0ner Harbor 6 
3 Dachel-Carter Boat (CUE aoacaeeaess Harbor 5 
6 Leathem & Smith T. & W. Co Harbor 12 
4 MiLAN, SHCA? Coccoconoco0udsc0ce Ocean 9 
8 Northwest Engr. Works Ocean 1 
nce Harbor 16 
3 (Universaliss bai Co saat ne Ocean 3 
ROTATE he ONaT ON Renner eee 52 
GRAND TOTAL.:....: Sila atin 157 
Ocean 61 
Harbor 96 
TROAL secre ee 157 
WOOD BARGES CONTRACTED FOR 
CONTRACTED FOR 
Ways AND PENDING 
For ComPANy D.W.T. | 
E.F-€.) PER SHIP ToraL ToraL 
No. Sips | TONNAGE 
North At'antic 
2 Cobb S. B. Co., Francis.............. 2,500 1 2,500 
2 ‘CrosbyaNavigationl Commnner renee 2,500 1 2,500: 
i a {EUR a ae GS 3,500 1 3,500 
1 Greens Cosprichardisen enna 2,500 1 2,500: 
6 Kelley-Spear Come eeeiin nn 2,500 2 5,000: 
3 | Machias’Ship Constr. Co...’......:5.. 2,500 3 7,500 
1 Newcastle'S1,B. Go, The... ..: 38)... 2,500 1 2,500: 
2 Sandyphointio bel COrcpeeee nn menitinn 2,500 2 5,000 
3 Johnson Shipyards Corsican cence 2,500 2 5,000 
ie . RL ar 3,500 1 3,500 
12 Sra, WNC We Who asonoebobcecacs 3,500 2 7,000 
TOTAL ra scp reteke ee ee 17 46,500 
Middle Atlantic 
BH} Cones Wako S, 135 (Cososcscs0ccco00uace 2,500) 3 7,500 
3 GCrooki CoM h ie arene eee 2,500 2 5,000 
20) | \WihitehaventS1Bs Cones asmmtenieei aes 2,500 2 5,000 
TLOTAT Sheree a lepettaenpe ae i 17,500 
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CONTRACTED FOR, 
Ways D. W. AND PENDING 
For Company Tons 
E.F.C PER ToraL Toran 
Spies | No. Surpes | TONNAGE 
Southern | | 
Bldg. 4| American Lumber Co.........-.---+---- 2,500 2 5,000 
7 | St. Johns River Shipyard Company...... 2,500) 3 7,500 
ARONA gao op ddoasuodooponecdoud 5 12,500 
Gulf 
4 Beaumont S. B. & D. D. Co }000) _ 2 4,000 
6 | Midland Bridge Co.. an 2,500} 2 5,000 
6 Union Bridge & Constr. COR eR 500) 3 7,500 
LROWVN th doadbos pooadotodopsGdC idl 16,500 
Northern Pacjfic 
na JNIER St, Ch ooo csascdes nondaosodond 3,650 1 3,650 
6 | Puget Sound Br. & Drdg. Co........... 5,000 6 30,000 
GNOnW AG ebbonguoeb bacoooopUMdadar 7 33,650 
=a GRAND ALOTAL nee 48 126,650 
COMPOSITE SHIPS CONTRACTED FOR 
CONTRACTED FOR 
ComPANY TYPE Desicn | D. W. T. 
. Per Suip | No. Sores | TONNAGE 
Southern 
4 Merrill-Stevens 
Sh 1335 Chgasc00 argo ‘|McClelland 3,500 8 28,000 
Mobile S. B. Co., | 
The sates evanet som - |) st 3,500 6 21,000 
Terry S.B.Corp.| “ | fs 3,500 10 35,000 
TOTAL... 24 84,000 
District No. 11 
4 Supple & Ballin.| Cargo | Ballin 4,000 8 32,000 
GRAND TOTAL. 32 116,000 


STEEL SHIPS CONTRACTED, REQUISITIONED AND CONTRACTS. 


Ne 


CONTRACTED FOR, 
REQUISITIONED AND 
D. W. ; Contracts PENDING 
Company TYPE Tons 
PER TOTAL Toran 
SHip |No.Sures | TONNAGE 
North Atlantic Dist 
Atlantic Corp , T Cargo 8,800 10 88,000 
Bayles Shipyard, Tee nea oe ‘ 5,000 4 20,000 
Bethlehem S. B. Corp., staat: = 8,500 2 17,000 
(Fore River Plant).......... 
i a PN are A nea ff 11,550 3 34,65 
oe re SEAM Meriiaetane i 14,000 2 28,000 
< 4 Saye cca Tanker 9,100 8 72,800 
(@loorePlant) hae eerie argo 3,500 2 7,000 
Sapiens deere Reena Tanker 4,800 1 4,800 
Mowneysowo sCOrpetee eee argo 7,500 10 75,000 
HederaliSHBuCows eee ce- se 9,600 30 288,000 
Groton Iron Works........... a 8,800 6 52,800 
ie eu oc) GUAT aS Blt m4 9,400 6 56,400 
Newburgh Shipyards, Inc...... ma 9,000 12 108,000 
Standard S. B. Co...... es t 7,300 10 73,000 
ss SRS, Refrig 7,300 3 21,900 
oe EASA yon pel @argo 7,433) 10 74,330 
Staten Island S. B. Co........ S 000 5 17,500 
Submarine Boat Corp......... 2 5,075 150 761,250 
SREXASTO MOM COMI tne 9,530 2 19,060 
LG wiBbane HW SS eee we 9,970 2 19,940 
se Cee RPE ey ct ear Tanker 4,100 il 4,100 
a Se Reade Aen eee cs of 9,500 4 38,000 
f Oe ne oom er ee > 9,800 4 39,200 
AROAM adic Samctgaiagp 0 287 1,920,730 
Middle Atlantic District 
Baltimore D. D. & S.B. Co.. Cargo 6,200 1 6,200 
Md < SN er “ 8,800 8 70,400 
sf i SON es Tanker 5,000 1 5,000 
ce os ENS 4 6,000 6 36,000 
eS se ems si 10,300) 12 123,600 
x < GF oool| RG 6,200, 9 55,800 
Bethlehem S. B. Corp., Ltd....| Cargo 5,500) 1 5,500 
(Sparrows Point)........... a 7,400) 9 66,600 
vi “ st sf a 7,500 2 15,000 
ss ; ee ros sf 10,100) 2 20,200 
fs oa fe: = Tanker 10,100) 10 101,000 
cf 4 <f S “f 11,350) 1 11,350 
a ‘ ss < Trans. 13,000} 8 104,000 
Carolinaio Bel Corpeeeee etre Cargo 9,600 12 115,200 
Newport News S.B.& D.D. Co 5 6,200, 1 6,200 
te why oe Les oH “ 7°430| 2 14’360 
5 coaipitins Salad lmecanker, 7,200 2 14,400 
“ Sites Spars o 11,375 10 113,750 
id 6G & “ 14’300 1: 14’300 
te coma Gl G “ 14.900 1 14'900 
oe Monee ein mM hrans, 13,000 2 26,000 
Virginia S.B.Corp............ Cargo 9,400 12 112, 300 
TNOMNN Soqdopodpeaeues 113 1,053,560 


er. 


I71I 
‘ CONTRACTED FOR, 
Ways D. W. REQUISITIONED AND 
For CompPANy Tyee | Tons ContrRActS PENDING 
ELP.C. PERSHIP 
No. Surps | TONNAGE 
Delaware River District 
5 Bethlehem S. B. Corp., Ltd....| Cargo 3,500) 2 7,000 
(Harlan Plant) in 4,500 4 18,000 
on Y as s 5,100 tl 35,700 
ty si x, Ke . 7400 3 22,200 
o ite si ts Tanker 7,500 6 45,000 
a BG a te 8130 3 | 247390 
a “ tc ray Tae 11 720 1 11720 
6 ChesteriSsibal Comemnnnenncite. Cargo 7,500 1 | 7,500 
a SOR Vash Cena ae s 8 000 2 | 16,000 
A iy OMB Gr cacop naan St 8,725 7 61,075 
5 ei eee ooh denoddo 2 | 8,800) 4 35,200 
rt et Sp \edvecouuanndads re 9 000 14 126,000 
@ oe i ean « 9,500 1 9.500 
oY oa hadae cab pare Tanker 9,000 6 54,000 
1 Cramp & Sons, Wm. S.&E.B.Co.| Cargo 9,400 2 | 18,800 
$ ry * 9,500 2 | 19,000 
= i ee Trans 4,500 2 9,000 
te te Go WG tf £986 3 9/972 
& Gs G G. G ee 5395 1 5/305 
Bldg. 4| New York S.B.Corp......---- Cargo 3,800 2 7,600 
& S oe 8,100 1 8,100 
palsy e aw) 11,925 3 35,775 
eS as .: on 7,300 1 7,300 
eA nS 5 m5 8,620 ik 8,620 
poh Mies rata 12,300 1 12,300 
poor Athen e SS 12,650 2 25,300 
a | a « A he et Trans 13,000: 16 208,000 
tiger co SOE EROD ox Collier | 4,900 3 14,700 
rors es sg a0led0o de a 8,600 5 43,000 
wk te Olan Duara “ 12'650 1 12°650 
peor 'S iH Cn os Sond oO ee Trans 5,325 2 10,650 
Pusey & Jones.........-+.--: Cargo 4,000 6 24,000 
(Wilmington Plant)..,..... Be 4,350 8 34,800 
(Renna. Plant). .:.----...- se 7,500 2 15,000 
uy OC  sodenos0bD0Re 12,500 11 137,500 
io See ey oat: Tanker 7,000 6 42,000 
5 (New Jersey Plant)......... Cargo 5,000 3 15,000 
4 Sen Sh 1, (Cos. os cocacsane0esn Ge 10,000 12 120,000 
So i eas 5 DOOR OGEOTIIE Tanker | 10,000 2 20,000 
ea Wa, Crees Ol ciacienienaeca ae iy 10,150 2 20,700 
Co eee iG ao pci rh CaO er 10,300 2 20,600 
Cg Sh 9 CO eae Sncaimieeea S 10, 600 8 84,800 
GROWN yoodicvobpuoodode 170 1,463,377 
Delaware River Agencies \ 
50 American Inter. S. B. Corp....| Cargo 7,500 110 825,000 
<s ig ree Saat Trans. 8,000 70 560,000 
12 Merchant S. B. Corp.......... Cargo 9,000 60 540,000 
ANON diss oncisocopeugue 240 1,925,000 
Southern District 
4 | Daniels Co., Oscar...........-. Cargo 9.500 10 95,000 
Bldg. 4| Doullut & Williams SHBai Conde e 9,600 8 76,800 
4 Merrill-Stevens S. B. Corp.. me 4,300 5 21,500 
“ «“ “ Oo “ 6,000 5 30,000 
iY a Sf Loe etre os 9,000 6 54,000 
6 | Mobile S. B. Co., The.......:. “« 5,000 24 120,000 
5 | Pensacola S. B. €o........... od 9,000 16 144, 000 
See 
Daniel| TampaS.B.&Engr.Co........ 2 3,500 2 7,000 
“Neen Ss 1 CoyDoosoapoov0cne Tanker 7,500 10 75,000 
TOTAL acters ne 86 623,300 
Southern Pacific District 
6 Bethlehem S. B. Corp. Ltd.....| Cargo 6,000 1 6,000 
Ww S ss Se lis Pie 11,700 1 11,700 
$s ss . S Ss 11,800 18 212,400 
a“ ss oh ‘3 <4 12,000 1 12,000 
re os ss Tanker 10 100 18 181,800 
ss ss ss Sy | rai 10,475 8 83,800 
s s “ SS ey 14,900 2 29,800 
3 Hanlon D. D. & S. B. Co...... Cargo 5,350 12 64,200 
“ SAPP AGRA nro a5 5,500 2 11,000 
4 Long Beach S. B. Co.......... i 3,000 2 6,000 
: sae a atrs Ne ie 6,000 3 18,000 
ss OF NS i ie ers ene cece we | 8,800 12 105,600 
ss Saeed athe y Rite eRe Schooner} 3,200 1 3,200 
6 Los Angeles S. B. & D. D. Co..| Cargo 8,800 40 352,000 
7 Wierda Sh 18% (Coysocavococaao00 5 7,100 1 7,100 
i Oy Tatanatc aa aaron * 9 400 32 300,800 
3 SH (ed Hehe Oca eI Tanker | 10 7000 12 120,000 
is Oo ees conic erro Refrig. 9 "400 4 37,600 
4 Pacific Coast S. B. Co.........| Cargo 9/400 10 94,000 
4 Southwestern S. B. Co........ o 8,800 23 202,400 
3 Union Industrial Works... .. se 9,400 10 94,000 
4 Western Pipe & Steel Co. of Gal) © | 8,800 22 193,600 
AKONWA Gaba Seleior damceon 235 2,147,000 
Northern Pac'fic District 
5 Albina Eng. & Mach. Wks.,Inc.| Cargo 3,300 2 6,600 
Ar “ fe cciaccu li 3°700 13 48°100 
“ “ “ “ « te 3'800 7 15.200 
4 Ames S. B. & D. D. Co........ Trans 8,500 3 25,500 
oS ss % Se Treatises | Cargo | 8,800 22 193, 600 
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Taya Chany CONTRACTED FOR, way 
D.W. | Requistrronep AND 
Ways ComPANY Tyre | Tons | Contracts PENDING CONTRACTED FOR, 
FOR PER SHIP Ways Tes Coes ON AND 
DAC ENDI 
aie Noone Tones ae Cc (CERT Tyre /PER Sure a 
| nLEGs TorTaL ToraL 
Northern Pacific USES Cont ) ak ae | No. Sutps | TONNAGE 
Ames $. B. & D anker } 2 1 ‘ : Gre eS ea | ee 
5 Columbia River S. B. Corp. . argo 8,800 32 HSE TE 
i; ee & S23 J °e Pade sue ted bo ys Ret BH 237,600 | wri ‘ddle Atlantic SOE TD OES 287 Deas 
orthwest Steel Co..........-] 360,800 Dba ieee. Udo, 
“< pod AUIS EW BIRKS LSS Ooo noo uGeDUOO 1 
5 | Seattle Constr. & D. D. Co suicoe hee fGen Zt 1 TEOD | aber River Agencies...... Bia Tose on 
5 SaatLSNorePaciSeBa Coenen “ 9, 400 10 94000 CUNT. cacccacadocccnsoacs 86 623,300 
5 | Skinner & Eddy Corp... . “ 8'694 1 ene Southern Pacific.............. 235 2,147,000 
we « 8'300 30 , | Northern Pacific.............. 307 2.609.994 
ee eeltiresteiss « 9°600 58 FERN INGreatslakessey eee: eerree 445 1,683,250 
‘ Dl op80038 | Tanker] 9,000| 1 9,000 | ENTIRE COUNTRY "13,426,211 
5 | Standifer,G.M. Ronse Cone | ae 9,500 15 | 142,500 1,883 13,426,211 
7 | Todd D. D. & Constr. Corp 7,500, 24180 000 | Japan bee reee este 23 374,456 
ARON, -ononesoccese 307 2,609,994 | mie oadooosscsponcenobooos 4 40,000 
Gana re as GRAND TOTAL....... 1,932 13,840,667 
American S. B. Co., The.....- Cargo 3,550 5 17,750 eare cs. 
3 | (Buffalo Plant) es 4,200 3 12,600 Resume of All Steel Ships 
is 4,050 3 12,150 | Under 5,000 D. W. Tons 510 
6 | (Chicago Plant) 3100; 4 12/400 5.999 D.W. Tous... Ua ee 
icago F x oe 4 ; | 5,000 to 5,999 D. W. Tons... 215 1,095,625 
fe “ ee 1050 2 31,950 | 6 000 to 7,499 D. W. Tons 84 573,980 
es cn as £500 g Seen | 7,500 to 8,500 D. W. Tons 271 2,079,790 
3 (Cleveland Plant) a 3°100 4 12'400 8, 501 to 9 999 D. W. Tons 664 6,038,717 
‘ zi S00 e200 10,000 and over D. W. Tons 188, 21114,233 
- é Es meen e 24,300 “race eo MAN ane 1,982 13,840,667 
2 “ % ’ ugs No. D. W. Lons......... 
10 | (Detroit Plant) a SneM 1 31,000 | Barges 2,000 D. W. Tons..... 8 16,000 
re es oo 1050 on RE | 7,500 D. W. Tons..... 2 15,000 
MALT ike | ey TER oe 20 FODAL NA eee ney eee 122 31,000 
8 | (Corain Plant) ih eee seen ie 21e00 GRAND TOTAL....... 2,054 13,871,667 
son 4,050 M4 56,700 
s % is : 8 75,600 
5 | (Superior Plant) ; 3,100 4 12400 STEEL TUGS CONTRACTED FOR AND CONTRACTS PENDING 
“ ' 21,300 
sf iY ie 4,050 6 24,300 North Atlantic District 
@ sf x 4,200 6 25,200 Bayles Shipyard,Inc.......... Ocean A 8 A 
5 | Globe S. B. Co i 3500 10 35,000 ane ; Bea: Core Ltd.. Se A 30 A 
YY 305! 40,500 ig. ALLER, \WolslIb Coco 5050000 se A 10 
Great Lakes Engr. Works... .. o 3,300 15 49,500 1 | Gas Tagine & Power Co., (Chas. ' # 
8 | (Ecorse Plant)....-.------+-- : 3,350 4 13,400 L. Seabury Consld)......... H A 3 A 
o GI sonocosobooende # 3,400 1 3,400 4 | Newburgh Shipyards, Inc..... i A 3 A 
i F,  pbpppeoovocoane s 4,000 2 8,000 2 | New Jersey D.D.& Trans. Co.| “ A 2 A 
a | igeoscosdscos060 S oon ng ast 5 | Providence Engr. Corp........ ef A 10 A 
ce tt aoc pooopaana’ x 7 400 
ee @ exeacccsD000Nd % 5,500 2 11,000 TOWATS 5. estes epee 66 A 
3 | (Ashtabula Plant).....-.----- , 3,300 8 26,400 
5 PO Sog0ncac0000 . 3,350 2 6,700 
i ty  ‘eopbobouonKs i 4,000 2 8,000 Southern District 
“ ie anth ddee da 5} aoee 5 32,400 Bldg.4| Johnson Iron Works, Ltd....... Harbor A 6 A 
ze $i ied auai eave eks ts i 29,400 
6 | Manitowoc S. B. Co......----- a 3,400 14 47,600 
f Fy poboaoDat re 3,500 8 28,000 Great Lakes District 
o Gr Sigcasvaben % 4,050 18 72,900 Bldg.3) Foundation Co., The.......... Ocean A 10 A 
9 | McDougall-Duluth Co a 3,100 7 21,70 2 | Lake & Ocean S.B.Co....... Ss A 3 A 
Fy 0 228R0° ; B00 a AG 08 8 | Northwest Engr. Works. . a n 15 A 
ss Sys Pires GuOcom . ; 5, s Gi eee Harbor 2 A 
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Letters from Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliares—Breakdowns at Sea and Repairs 


This department is open to all readers of the magazine 
for the discussion of affairs in the engine room. All let- 
ters published are paid for at regular rates. Your ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


A Piston Repair 

While on watch one day after going the rounds of the 
engine room to see that all was right, I was greatly sur- 
prised to hear a knock on one of the donkey pumps. The 
pump was immediately stopped and a thorough inspection 
made. I could find nothing wrong with the external gear, 
so the cylinder cover, was removed, when it was seen that 
a piece of the piston was broken off, the fracture extend- 
ing across the top of the piston about 4 inches and down 
the body of the piston to about 1% inches below the 
groove for the piston ring. (It was a lucky thing for us 
that the fractured part happened to be on the side op- 
posite the steam port, for there is no saying what might 
have happened if it had been on the same side. 

As we had about a week’s voyage before we reached 
our home port, it was deemed advisable to make the re- 
pairs as soon as possible, since it is a well-known fact that 
donkey pumps sometimes move only when it suits them- 
selves. 

The fracture of the piston was repaired in the following 
manner: Two 11/16-inch holes were drilled on the top 
side of the broken piece and three 11/16-inch holes on the 
body part. The broken piece was then replaced and the 
holes marked off on the piston proper. These holes were 
then drilled for 5<-inch taps, after which studs were 
screwed in and the fractured piece riveted on, the holes in 
the broken piece having previously been countersunk so 
as to make a good tight job. 

The piston was put in the lathe and its diameter reduced 
from 7 inches to 65% inches, thus eradicating the grooves 
for the piston rings. A piece of plate 5¢-inch thick was 
then procured and cut to the depth of the piston. The 
two ends of the plate were scarfed down by means of a 
hammer and chisel and finished off with a file. The plate 
was then placed in the furnace fire and heated up to a 
welding heat, the scarfed ends being hammered together 
to make a good joint. This operation required three heats 
to make a good job, owing to the lack of sufficient tools 
to do the work (the usual thing at sea). However, we 
were glad to feel that we had been successful. 

The plate was finally subjected to another heat—this 
time just red—and while at this temperature it was care- 
fully shrunk onto the piston and allowed to cool. When 
the plate was sufficiently cool we proceeded to drill a 
number of 53<-inch tapping holes right through the liner 
and into the body of the piston for a depth of 34 inch. 
The holes were then tapped and the studs screwed in, the 
holes in the liner being previously countersunk for rivet- 
ing. In marking off the holes, great care was taken that 
they should not fall where the piston ring grooves were to 
be cut or where the holes would come in contact with the 
fractured part. 

After all the riveting was finished the plate was put 
into the lathe and reduced to its working size (7 inches). 
The grooves were then cut and new rings fitted. To make 
sure that no steam would pass up or down between the 
liner and the piston, both ends were calked. Finally the 


piston rod was put in place, the nut screwed up and then 
the piston was put into the cylinder and coupled onto the 
connecting rod. 

When the pump was started, to everyone’s joy the job 
proved most satisfactory; in fact we never had any more 
trouble with it. 


Sydney, N. S. W. A. LANG. 


Tool for Handling Grease Cups and 
Other Polished Piping 


Considerable time is frequently wasted in removing and 
replacing brass grease cups because of the care taken to 
prevent the scratching or scarring of the soft, polished 
brass parts with the ordinary steel jaw pliers or wrenches. 
To avoid this the writer hit on the scheme of making up 
a set of special pliers to handle this brass work. 

The jaws of a pair of Utica gas pliers were ground out 


Special Pliers for Handling Brass Work 


smooth to the shape shown in the sketch and then cov- 
ered with a thick wrapping of electric tape. When this 
tape wrapping hardened it offered an excellent grip on 
the brass without scarring or cutting it. 

This little scheme worked out so satisfactorily that sev- 
eral other similar pliers were made up, including a tape- 
protected wrench, for handling highly polished oil and 
other brass piping. 


Philadelphia, Pa. W. A. LAILEr. 


Liner Filing Vise 
On board ship there are a large number of small bear- 
ings that require frequent adjustment, and all of these 
bearings are fitted with liners or shims, and sometimes 
it is necessary to thin down some of the thick liners. The 
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Vise for Holding Liners When Filing 


vise shown in the sketch is a very useful affair for grip- 
ping such liners when filing them down. 

It consists of a piece of 34-inch plate with a hole drilled 
and tapped to receive the bolt shown at A. The tip of 
this bolt is turned eccentric, and this tip, when the bolt is 


174 ; 


turned, will force the liner against the two pins indicated, 
thus clamping it. Additional holes permit the pins to be 
shifted to suit other style liners. 

MACHINIST. 


Two Note Book Kinks 


Clip these two sketches out and paste them in your note 
book; then sometime when you come across an old car- 
penter’s ratchet brace convert it into a handy small ratchet 
drill by cutting off the handle at the place shown in the 


Center Sleeve 


Fig. 1.—Improvised Rachet Dnill 


small view and then putting a small 3¢-inch stud in the 
back end of the chuck or brace head as indicated. Make 
a center sleeve for feeding the ratchet, and the tool is 
ready for use. 

Most all sea-going men to-day use safety razors, there- 
fore there must be lots of discarded safety razor blades 


Safety Razor Blade 


Fig. 2.—Belt Lace Cutter 


about the washroom shelves. Pick them up and save them; 
there are many good uses for them. One is shown in the 
sketch Fig. 2—a belt lace cutter. This sketch needs no 
description, other than saying that the blade is secured 
through the holes in it by small round-head screws. 
ASSISTANT. 


Tell=Tale on Steam Trap 


Where a number of traps are discharging into a returns 
or sump tank it is very difficult to be able to detect when 


Three-Way Valve Used as Tell-Tale on Steam Trap 


the traps are leaky or which particular traps require at- 
tention. In order to provide a check or tell-tale for each 
trap, we secured some three-way valves and installed 
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them on the outlet of each of our traps. Ordinarily the 
three-way valve was placed so that the trap discharge 
blew through to the receiving tank as ordinarily, the by- 
pass pipe being shut off by the blanked side of the valve. 
However, when we desired to check how the trap was 
working, or whether it was leaking, the three-way valve 
was turned to divert the steam through a bypass connec- 
tion to the atmosphere. When thus by-passed, we could 
observe the action of the trap, determine the quantity of 
water it discharged, whether it shut off promptly or 
whether it constantly leaked steam, etc. E 
Wie Ado IL, 


Sounding Rod for Double Bottoms 

The type of sounding rod or stick used on board most 
steamships for sounding the depth of water in bilges and 
double bottom compartments is nothing more than a rod 
of steel graduated in inches over which is rubbed a little 
chalk. Dropping this into the sounding tube, 
the water wets the rod thus marking on the 
chalk the indicated depth. This rod is fairly 
satisfactory, but it has some faults, among 
which are the following: 

When the rod is put into the tube it some- 
times gets wet from moisture in the tube, or 
the chalk gets rubbed off in dropping the 
rod down through a long tube such as one of 
the sounding tubes from the upper decks to 
the bilges. Sometimes there is not a piece 
of chalk to be found. 

To avoid these troubles and to get an ac- 
curate sounding of the double bottom, I 
have adopted a sounding 
rod such as shown in 
Fig. I. It is a home- Loe 
made affair made out of 


WANNA 


a piece of half-inch ~—W, 

brass pipe split in half 

lengthwise. At inter- 

vals of one inch a small Fig. 2 Fig. | 


slot is cut the width of Improvised Sounding Rod 

a hacksaw blade; into 

these slots small steps, made as shown in Fig. 2, are placed 
and soldered. The slots are cut at an angle of about 45 
degrees and just deep enough to take the shoulder of the 
lrass step. Small pockets are formed in the completed 
rod. When the rod is dropped into the tube for a sound- 
ing, the water or liquid is accurately measured by the 
filled pockets. : 

To make this type of rod requires patience, but the oiler 
or the water-tender who has to sound the reserve feed 
every watch will surely appreciate having one. 

OILER. 


Cleaning Water Sides of Babcock & 


Wilcox Boilers 


Since a great many ships are equipped with Babcock & 
Wilcox boilers, no doubt the methods used to clean the 
water sides of these boilers would be of some interest to 
all engineers, for we all have ideas of our own which we 
get by experience. 

In the plant under my care there are sixteen Babcock & 
Wilcox watertube single-drum boilers of the 27 header 
type with cross boxes at the front. We cannot lay down a 
definite cleaning schedule, due to the various demands 
made upon the plant for different speeds and sailing . 
orders. However, we try to clean each boiler as regularly 
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as possible and within a radius of 1,200 steaming hours. 
If the make-up of the feed water used is clean or free 
from solids, this period is just about right; but when water 
is used, unavoidably, that contains fouling matter, or salt 
feed, oil, grease, etc., the boilers should be examined 
oftener for safety. To do this it is only necessary to open 
a few scattered handhole plates and one manhole plate. 
Often this reveals a condition that is not expected. Many 
times this small inspection has enabled us to keep the 
boiler in service longer than 1,200 hours. When a gen- 
eral inspection, as referred to above, is made you can de- 
_ termine the kind of deposit that is present. If it is soft 
and not of a scale-forming nature, a good washing out 
under 75 to 100 pounds pressure will take most of this 
off and the boilers are in condition to steam longer. 

When a condition such as above is found, we send two 
men into the steam drum with a fire hose. The hose has 
a nozzle opening of 2 inches, with handles, so that it can 
be held in the tubes. When the pressure is going through 
it, we take off the bottom front row of handhole plates, so 
that the water has plenty of outlet. The hose with pressure 
is put in the end of each circulating tube in the steam drum 
and kept there for at least) four or five minutes; then each 
header is washed down through the nipples. The hose 
is then put into the bottom of each 4-inch tube at the front 
end where the plate is off; they have previously been 
cleaned by running a brush through them once. This row 
of tubes is directly over the fire, and, since the tubes are 
large, it is necessary to take the plate off these to aid the 
washing out process. We always clean these tubes thor- 
oughly. After washing, all plates are carefully replaced 
and the boilers are ready. The whole operation of open- 
ing these few plates, washing and closing the tubes, can 
be accomplished in a few hours, the actual time being six 
hours for four boilers, the work on each progressing in 
conjunction with the others. These inspections save time, 
labor, boiler gaskets, etc., and also give more boiler ser- 
vice with a feeling of safety. No boiler that is known to 
have deposits or fouling on the heating surface of its 
water sides is in a safe condition for steaming. This is 
often the cause of overheating. 

When the boilers are to be thoroughly cleaned, they are 
_ taken out of the line, and when the stop valves are secured 
We introduce 25 pounds of boiler compound in solution 
into the steam drum. While the fires are dying the water 
is circulated by an auxiliary feed pump taking a suction 
from the bottom blow-down valve and feeding it back into 
the steam space. This dces very good work, and it will be 
found that when you open the boiler the sediment dries 
very readily and is easy to remove. When the fires are 
dead and the boiler water cooled to about 175 degrees, the 
bottom front upright or leg plates are kicked in with a 
long bar, and the water and scum emptied into the bilge. 
All front header plates are rapidly taken off, also leg and 
crossbox plates, and the lower row of plates in the back 
headers. 

We generally work the cleaning of at least four boilers 
together; and as the saving of time in cleaning or laying 
up of a boiler is always urgent in this plant, we plan to 
have all cleaning tools, such as brushes, scrapers and air 
tools, in condition to expedite the work. As soon as the 
first plate is taken off, the actual work of cleaning is begun 
—320 hand-hole plates to each boiler are cleaned, the 
threads of the studs oiled, the nuts made to go on easy, 
etc. This is all done by four men in three days of eight 
hours, or in three watches (we always work the cleaning 
in watches). 

If the sediment on the inside of the tubes is dry, the 
punching of them with spiral wire tube brushes is im- 
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mediately begun. There are 902 two-inch tubes and 57 
four-inch tubes to a boiler. The cleaning brushes are 
passed through each one twice. Working two brushes to 
a boiler, it takes twenty hours. One man is in each steam 
drum punching the circulating tubes, down-take nipples 
and scraping the shell. As fast as the tubes of one header 
are cleaned a man follows with brushes and scrapers, 
cleaning the seats for the new gaskets. During the prog- 
ress of cleaning, the boiler is inspected by the engineer 
for structural defects, the firesides are cleaned and the 
fire tiles examined—in fact, the whole boiler setting is 
given attention. When the dirt or sediment shows a 
tendency to be troublesome in removing, we use brushes 
on a rod in a reversible air motor—just the common 
spiral wire tube brush, secured in a piece of rod. This 
wears the brushes out much sooner than hand punching; 
but even when worn they do good work, for they will 
always run out of true, so that they touch all around the 
tube. At the completion of the cleaning with brushes, the 
loose dirt is blown out with air, the whole boiler washed 
out with a 60-pound pressure of water, and immediately 
closed and filled with hot water to prevent rusting. This 
softens the gaskets and they can be set up tighter. The 
average length of time required to complete this method 
of cleaning is thirty-six hours for four boilers. 
Concord, N. H. C. H. WILEY. 


Waste Heat Utilization 


The method of obtaining fresh water for marine pur- 
poses, proposed by Mr. Cole Newman in the December 
issue, is a rather remarkable proposition. The writer 
seems blessed with a vivid imagination untempered by any 
practical considerations whatsoever. If the article is 
serious, the mind of the writer is apart from rational per- 
spective ; to the marine engineer conversant with the prob- 
lems involved, the idea of obtaining water from smoke is 
as visionary as the proposed raw material. 

Production of CO, from the products of combustion in 
a boiler is a well-known process practiced for the purpose 
of obtaining a refrigerant media. The plant involved is, 
however, very considerable, and on a ship would occupy 
more space than the existing total power equipment. The 
writer has been privileged with unrestricted access to 
one of the largest plants in England making CO, as a 
commercial venture. The plant for the recovery of the 
moisture in the combustion products of boilers would oc- 
cupy at least equal space. 

Like others who have mentioned sea water distillation 
in these pages, reference is made in the article to the 
problem of salt incrustation in distilling apparatus using 
sea water. Such a belief is based on misconception and 
is at variance with fact. The present writer, from prac- 
tical experience with evaporative plants at sea and ex- 
tended tests of land installations, is in a position to state 
that the deposit of incrustation met with due to such 
evaporation is the limy deposit known as boiler scale; 
salt, as such, does not deposit_unless the plant is mis- 
managed. 

Salt water feed in Scotch boilers does not lead to the 
deposition of salt, provided always that the man respon- 
sible knows the elementary facts concerning the use of 
salinometer and fractional blow-down. Distillation com- 
pares equally and exactly and is subject to the same prac- 
tice, the rule being never to exceed 3/32 density. What 
actually happens is concentration of the original sea water 
into denser brine. Total evaporation would, of course, 
crystallize out the salt, but until the saturation point is 
reached there is no tendency to do this. The matter can 
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be proved by a simple experiment by either making up a 
solution from known ingredients or evaporating away 
given amounts of sea water. 5 

The usual practical assumption is that under boiler con- 
ditions actual salt does not deposit until a density of 7/32 
is reached. Incrustation is heavy, of the usual lime mag- 
nesia type, since the whole of this contained in the water 
is precipitated. 

This point is dealt with because in recent conversations 
with competent engineers unacquainted with the special 
problems involved in distillation of sea water on a large 
scale, they all assumed that deposition of salt was the main 
drawback. The present writer, in common with thou- 
sands of others, has had practical experience in the use 
of salt makeup feed with Scotch boilers and triple-expan- 
sion engines, the addition of small quantities subject to 
limits of total density being operative for months on end. 
Total salt water feed was at one time usual when boiler 
pressures were lower, but, although incrustation is heavy 
in a case of this kind, salt does not deposit. An external 
leak will show ropes of salt due to total evaporation, but 
this external boiling-off is not indicative of similar condi- 
tions internally. 

Salt water distillation is comparable in all respects with 
total salt water boiler feed; the density is held below 3/32 
by the salinometer test, a fractional proportion of the 
contents of the evaporator being continuously run to 
waste through blow-down. Those unacquainted with this 
matter of continuous fractional blow-down in marine 
boilers are advised to consult any good marine text book 
which treats the matter fully. 

Returning to the proposals ventilated by Mr. Newman, 
potable water made in a modern distillation plant from 
sea water is unusually pure even under the most delicate 
nitrate of silver test. The process is simple, direct and 
well known, the plant occupies small space, and in com- 
petent hands involves very little trouble. A quadruple 
effect plant has, under the writer’s supervision, given 33 
pounds of fresh water produced for one pound of Welsh 
coal burned; this was a new plant under very exacting 
test conditions. Moreover, the moisture, which forms a 
very insignificant portion of the products of combustion, 
involves the treatment of the whole of these through ap- 
paratus of very large size, the resultant, when and if 
obtained, would be so foul and so impure that rectification 
would still involve distillation. Sea water is at least clean 
when heated, it does not give off tainted odors to con- 
taminate the distillate, and to recover at infinite cost an 
inferior raw material with the whole ocean overside is 
simple folly. In spite, therefore, of spoiling the boiler 
draft, impairing combustion of the original fuel, making 
“larger boiler power essential and the provision of a large 
after treatment plant necessary, the resultant would be an 
unpleasant fluid needing still the usual process to rectify. 
“Looping the loop” in this wise is pure absurdity. 

In the case of an internal combustion engine, freedom of 
exhaust is very necessary, and to impair this to recover 
the moisture present is equally uneconomic and absurd. 

The present writer has two recollections of interest to 
relate. The first concerns a case where he was called into 
consultation relative to using the exhaust heat from a 
number of large gas engines. It was required to heat a 
definite amount of water a given temperature, and the 
joke was that to do this would require more than half the 
thermal value of the total gas used as fuel in the engines. 
Someone, struck by the fact that the exhaust products 
were obviously hot, thought that there was a great waste 
of heat and proposed to install a heater to use it up. 

The amount of unexpended heat in an internal com- 
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bustion engine is by no means great. The original thermal 
content of the fuel has had the major portion already 
utilized as power. The more economical the engine, 
the less the inevitable wastage. 

The second case concerns an experimental test to use the 
same source of heat through the combustion chamber of a 
locomotive boiler, in this instance with the intention of 
subsequent distillation. A rather bad exhaust backfire 
shifted the boiler bodily and the experiments were aban- 
doned. 

At the same time the exhaust heat of a large oil-propel- 
ling set might conceivably by special arrangement serve 
the purpose of fresh water supply. Provided that the en- 
gines were of considerable size and the distilling require- 
ments small, the problem might meet satisfactory solution. 

Preheating the fuel oil by means of the exhaust pipe 
heat is common enough; it gives fluidity to very viscous 
fuels. In the same manner the preheated jacket water 
used as feed, surrounding the exhaust pipe by suitable 
means, might evaporate small quantities of steam for sub- 
sequent condensation. This would allow free exhaust to 
the engines and give a source of heat available and 
hitherto wasted. Fractional blow-down would have to be 
practiced, if the water be salt. 

There is a certain feasibility in the project so outlined, 
and expectations as to the quantity of distillate must be 
extremely conservative. Assuming that ro percent of the 
total thermal value of the original fuel escapes to the at- 
mosphere and that one-third of this can be recovered, 
taking a consumption of .5 pound per horsepower hour and 
a value of 20,000 B.t.u. per pound, 300 pounds of water 
evaporated per hour from 1,000 horsepower is the result. 
It would be safe to assume a further one-third loss of, — 
say, 20 gallons per hour as a likely result. In continuous 
operation this means 480 gallons per day. The tempera- 
ture of the exhaust is assumed to be sufficiently high to 
evaporate water into steam, and the entire figuring is 
based upon unproven assumptions. é 

In this connection, feed heaters based upon funnel tem- 
perature and dependent upon using the waste. heat of the 
products of combustion from boilers are commonplace in 
land power plants. Due probably to constructional diffi- 
culties they have never met with much favor in marine 
connections, so that utilization of internal combustion en- 
gine exhaust heat may not be practical politics upon trial. 

The subject of utilizing waste heat by apparatus de- 
signed to that end is very interesting; the best use that has 
yet been made in the case of steam plants is to heat feed 
water. Still in a condensing engine it is questionable 
whether utilizing the exhaust steam and impairing the 
vacuum is worth while; anything interposed, which ham- — 
pers free exhaust, minimizes power. 

So weird a project as that of Mr. Newman is certainly 
impracticable. It is the fruit of vivid imagination wedded 
to practical inexperience without logical reflection as to 
the problems involved. 


London. AX, IL, IBIAS, 


Firemen Wanted on Merchant Ships 

The United States Shipping Board wants 1,500 husky 
young Americans at once to learn the business of firing 
boilers on the new ships of thé merchant marine. The 
men accepted will be placed on training ships at $30 a 
month training pay for thirty days, and will then be sent 
on deep-water voyages at $75 a month. Uniform and 
board are furnished. Discharged soldiers and naval re- 
servists are eligible for this work. Other young men of 
good physique and habits, weighing 140 pounds or more, 
will also be accepted. 


Questions and Answers for Marine Engineers 


Inquiries of General Interest Regarding Marine Engineer- 
ing and Shipbuilding Will Be Answered in this Department 


CONDUCTED BY “NAVAL ARCHITECT” 


This department is maintained for the service of prac- 
tical marine engineers, draftsmen and shipbuilders. All 
imguiries should bear the name and address of the writer. 
Anonymous communications will not be considered. The 
identity of the writer, however, will not be disclosed un- 
less the editor is given permission to do so. 

There will appear in this column from time to time 
questions which have been asked by the Board of Steam- 
boat Inspectors in the various examinations for engineers’ 
licenses conducted by them. Such questions will be de- 
noted by an asterisk (*) placed before the number if 
from examination for grade of chief, and by a dagger 
(+)if from examination for other grades. 


Water Level in Gage Glass and in Boiler 


Q. (996).—Does the water column on a boiler show the true water 
level? How much higher is the water in the boiler than in the glass? 


A. (996).—The gage glass does not show the true level 
of water in the boiler. This is due to several causes. 
The chief one is that the density of the water is not the 
same in the boiler as in the glass, due to difference in tem- 
perature and freshness. Again, if the upper branch of the 
water column is near a steam outlet, this will be sure to 
affect the water level. Water in the gage glass will be 
cooler than that in the boiler, which makes the former 
denser, or the difference in temperature will cause the 
level to be lower in the gage glass than in the boiler. 
The amount of this difference in level will depend upon the 
length of gage glass. 


Piston Ring Design 


Q. (997).—Will you kindly give me the following information re- 
arding the machining of piston rings of a main engine: Size of casting 
rom which rings must be made. How to determine the first rough 
machining? Amount to be cut off; kind of cut and kind of cod piece to 
be used? Machining to finished dimension after cut? Clearance neces- 
sary after ring is set in the cylinder bore? Suggest the best way of 
cutting water grooves, and if these are absolutely necessary? If springs 
on the back of these, what pressure would you allow? Would steam 
pressure be better? The conditions I am dealing with are shown in Figs. 
1 and 2, 


A. (997).—Unfortunately the sketches do not show the 
diameter of the cylinders or pistons. We may, however, 
assume that these are 28 inches by 45 inches by 72 inches. 
Your sections would indicate that a Cameron packing ring 
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Fig. 1—Piston Ring for High 
and Intermediate Pressure 


Fig. 2.—Piston Ring for Low 
Cylinders 


Pressure Cylinder 


was to be used for the low pressure cylinder, and for the 
intermediate and high pressure two rings of uniform sec- 
tion which depend on the natural spring of the ring to 
force them out against the cylinder walls. Seaton ad- 
vises that piston rings be designed so that they exert a 
pressure of 312, 3 and 2% pounds pér square inch of ring 
surface respectively for the high, intermediate and low 
pressure cylinders. 

The construction of the rings for the high and inter- 
mediate pressure cylinders (Fig. 1) is unusual. The 
bearing surface of each of these two rings upon the cyl- 
inder walls is rather small, since the effective depth is 
only 3g inch. Furthermore, it is probable that the %- 
inch and 14-inch diameter holes which admit steam to the 


Brass Tongue Piece 


back and to the front of the rings would be likely to clog 
with dirt or grease. Although the old method of using 
coach springs has several disadvantages, it is often em- 
ployed for intermediate and low pressure cylinders. The 
high pressure piston may have Ramsbottom rings, spring 
rings and coach springs or be simply a plug piston ma- 
chined so as to have about .005-inch clearance. 

Piston rings for an engine of this size may be cast to 
turn up 34 inch, 7/16 inch and 5/16 inch larger than the 
diameter of the cylinders. Cut out a piece of the ring so 
that it will be slightly shorter than the circumference of 
the cylinder and allow for the ring’s expansion. Then 
clamp the ring on the face plate of a lathe for the finishing 
cut, making it from 1/16 inch to % inch greater in diam- 
eter than the cylinder. 

Fig. 3 shows a very simple means of preventing leakage 
by the ends of ring. Water grooves are advisable for 
two principal reasons—they cut down the leakage by the 
piston springs, and also aid in lubricating. 

The dimensions shown in Figs. 1 and 2 are reasonable. 
There is probably no detail of marine engine design 
which is more open to discussion and experiment than 
the proper type of piston rings. 


Yacht Design 


Q. (998). —What books would you recommend as an aid in yacht and 
sailing vessel design? 


A. (998).—Several very good books have been written 
on the design of sail yachts. “Elements of Yacht Design,” 
by Norman L, Skene, covers the theoretical side of the 
subject. For racing yachts the minimum scantlings are 
often determined by the rules of the class for which they 
are designed, 
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To my knowledge, there is no publication which treats 
entirely upon the design of sailing vessels. If of large 
size, their scantlings will be determined by the rules of the 
insurance society. The amount of sail area, size of spars, 
etc., may be based upon some previous design which has 
proved satisfactory. Any good text book on naval archi- 
tecture will cover the displacement and stability as well 
as the powering in the case of an auxiliary vessel. 


Development of a Flanged Bracket 


Q. (4,000).—Kindly outline a method of developing brackets connect- 
ing shell longitudinals with bulkhead stiffeners (Isherwood system), 
where the shell has double curvature. 


A. (1,000).—It should be remarked that the construction 
suggested here, namely, using the stiffener bracket to 
serve also as stringer bracket, is not always followed. 
Figs. 1 and 2 illustrate the construction in question. Since 
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Fig. 1—End View of Bracket Fig. 2.Side View of Bracket 

the bracket must be flanged where it attaches to stiffener 
and stringer, these flange lines will be AC and BC. A 
template of the bracket can now be readily made on which 
the flange lines, angle to flange to, landing, and type of 
riveting to both stiffener and stringer are shown. Holes 
on one arm of the bracket may be left blank, if desired, 
until erection. The true shape of the bracket can be 


Side Projection 


End Projection. 
Fig. 3 


found by obtaining the length of the sides of the triangle 
ABC. Side BC projects in its true length. The true 
length of the side 4C may be obtained as follows: Draw 
AY (Fig. 3) perpendicular to A’AW and equal to A’X 
in length; lay off from W the distance WA” equal to YW; 
then A’C is the true length of side AC, In like manner 
the true length of AB can be found. 


Cost of Vessel’s Hull and Machinery 


Q. (999).—Will you kindly inform me as to the relative cost of hull 
compared with the machinery of a vessel. Hull to include the steel hull, 
fittings, houses and furnishings, cargo gear; the machinery to include 
the propelling machinery, engine room auxiliaries and all piping. Of the 
above machinery cost, how much would be spent for auxiliaries, etc., 
purchased outside the shipyard? 


A. (999).—The relative cost of machinery to hull of 
vessels depends upon several considerations, viz., type of 
machinery—reciprocating, turbine or Diesel engine—speed 
and size of vessel, etc. A fast vessel will require care- 
fully designed and constructed machinery, which will add 
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not a little to the cost; likewise, the machinery weight of 
a small ship will be greater in proportion to the displace- 
ment than that of a large vessel, provided the speed is the 
same in both instances. . 

For a cargo ship about 400 feet long and with re- 
ciprocating engines and Scotch boilers, the following are 
pre-war figures: Hull, $395,000; machinery, $155,000. 

Practice varies in different American shipyards as to 
what amount of the machinery shall be constructed in the 
yard. Some companies will even undertake the manufac- 
ture of such auxiliaries as the pumps, windlass and steer- 
ing gear. Should we decide that only the main engines, 
boilers and condenser be built at the yard, and that all 
auxiliaries, both engine room and deck, be bought from 
the manufacturers of the same, the probable cost of these 
would be in the neighborhood of one-sixth of the estimate 
for machinery and its installation. It should be noted 
that commonly deck auxiliaries are classed with hull 
outfit. 


An Apprenticeship Course for Shipfitters 
(Concluded from page 156.) 


One MontH.—Preparation of an estimate for work planned 
and routed in minute detail for shipfitting and related trades. 
‘Checking up material list showing exact shop sizes, amounts 
to be used and amounts of waste from commercial or 
standard sizes. 


THREE-YEAR CoURSE IN APPLIED SCIENCE (THEORETICAL 
KNOWLEDGE OF THE TRADE) FOR SHIPFITTERS 


First Year 


One Montu.—Types and manufacturers’ names of mate- 
rials, tools and appliances. Use of the common tools, such 
as hammers and cold chisels. 

Four Montus.—Study of the processes of drilling and 
reaming. Handling of different kinds of drills and reamers,. 
rivets, and bolts; different kinds of cold chisels. Study of 
how these tools are made: meaning of hardening, tempering 
and annealing; effect of heat on metals. Principles underly- 
ing calking and very elementary principles of pneumatic tools. 

Four Monrus.—Study of the simple mechanical principles. 
underlying the manipulation of hand tools,.such as leverage 
(handles) of hammers, cutting edges (wedges), etc. 

TurEE Montus.—Descriptions and uses of measuring tools, 
such as metal gages, micrometers, calipers. Units of work. 
Specific gravity (weight of metal per square foot). 


Second Year 


OnE Montu.—Study of the raw materials and processes 
used in their preparation—cast iron, wrought iron, steel, mild 
steel, high carbon steel. Special treatment of steel, vanadium 
and tungsten metals. 

TurEE Montus.—Study of the properties of water pres- 
sure, involving the properties of liquids applied to hydraulic 
machinery, such as hydraulic keel benders, etc. Buoyancy 
of water; explanation of “why a boat floats”; watertightness. 

Ong, Montu.—Study of air pressure involving the proper- 
ties of gases. Mechanism of pneumatic tools, airtight con- 
dition of compartments. 

THREE Montus.—Explanations of the mechanism of va- 
rious power tools used in building the specific hull upon which 
the apprentice is engaged, such as butt riveter, drill presses, 
punching machines and cold press. 

One Montu.—A short description and study of the design 
of a shipshape, parts and materials used. 

TurEE MontuHs.—tThe scientific principles underlying the 
design of a ship. The theory of displacement and buoyancy 


(elementary ). 
Third Year 


Stx Montus.—tThe principles of hygiene and safety ex- 
plained to apprentices. The care of the body; the kind of 
clothing worn; the dangers of the trade and how they may 
be prevented, such as falling from scaffolds. The theory of 
displacements and drafts under loads, center of gravity, buoy- 
ancy, inclination under weights. : 

Five Montus.—The principles of the strength of materials. 
applied to iron and steel in a ship. Use of such terms as ten- 
sile, shearing and compressive strength. 

OnE MontuH.—Composition of metals and alloys. 
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MILLION-DOLLAR CONTRACT 
FOR WARRIOR BARGES 
AWARDED 


Bids Open for Cargo Barges for 
New York State Canal 


On February 2, the Railroad Adminis- 
tration, announced the closing of the 
contract for four self-propelling barges 
of 2,200 tons, each costing $244,000, with 
the St. Louis Boat Engineering Com- 
pany, St. Louis, Mo. At the same time 
twenty wooden barges of 500 tons, cost- 
ing $6,000 each, were ordered from the 
Murnan Shipbuilding Company, Mo- 
bile. In anticipation the Murnan Ship- 
building Corporation entered into ne- 
gotiations for material to build the ves- 
sels in the latter part of January. Off- 
cials of the company say it will require 
three months for the completion of all 
the barges. 

There still remains the announcement 
of contract for three steel boats to be 
used in the same fleet. No official state- 
ment has been made regarding the con- 
tractor ‘selected, but the Howard Ship- 
building Company, of Jeffersonville, 
Ind., is the lowest bidder, and will prob- 
ably secure the order. 


Details of British Shipbuilding 
. Production 
The production of ships in various 
parts of the United Kingdom during 
1918 is shown in the following table: 


Vessels Tons Islales, 
Scotlandmrarrerir Ooo 633,748 1,969,670 
England ........ 599 1,029,017 2,192,056 
lnakwel goooouacs 53 213,646 287,580 


po “ 


(Photograph by International Film Service) 
The Steamer Taiho Maru, Built at Osaka, Japan, Which Touched the Port of Seattle in 
Ballast Just Six Months After the Steel for Her Hull had Been Shipped from That Port 


The output of the leading districts was 
as follows: 


Vessels Tons T.H.P. 
Mhe (Clyde. - 3. 5:. 440 555,803 1,900,595 
The Tyne ...... 111 361,165 935,956 
The Wear ...... 62 269,628 288,030 
MhepLees! sscndes 80 227,840 297,675 
Irelandiererererecier 53 213,646 287,580 


The production from the largest yards 
is as follows: 


Vessels Tons 
Harland & Wolff (three yards) 35 219,567 
Harland & Wolff (Belfast only) 15 119,445 
Swan, Hunter & Wigham Rich- 
ardson BES, Valet dehitele Patscekenoe le 29 82,214 
Workman, Clark & €o......... 19 69,370 
Witbier (Greene 6% (C5 oac0cn0006 16 62,058 
eG Be GCOS Selgodooonca0008 10 59,685 
William Doxford & Sons...... 11 44,967 


German Shipbuilding During the 
War 


Rather specific details are given out by 
the War Trade Intelligence Department 
of Great Britain regarding ship con- 
struction in Germany during the war. 
As reported by an employee of the Vul- 
can Werft, Hamburg, during the period 
from 1914 to 1917 this company was 
engaged chiefly in constructing torpedo 
boats and battleships. 

Since the launching of the hull of the 
new 52,000-ton merchant ship, the Brs- 
marck, in June, 1914, spare labor has 
been utilized in fitting out the vessel. 
Besides the Vulcan Werft another large 
shipyard has been made ready for the 
Hambure-Amerika Line, where mer- 
chant ships of 10,000 tons will be built 
for the post-war trade. The informant 
reports also that at the Reihestiegwerft, 
Hamburg, several standard ships of 4,000, 
8,000 and 12,000 tons were constructed. 


CONTRACTS LET FOR MIS- 
SISSIPPI BARGE FLEET 


Fifty-nine Barges and Ten Tow= 
boats Will Be Used for 
This Service 


On page 161 of this issue of MARINE 
ENGINEERING a complete description of 
the equipment for the upper and lower 
Mississippi barge fleet appears. 

Contracts for these vessels have been 
let as follows: 


To the Dravo Contracting Company, 
Pittsburgh, Pa., six 300-foot steel hop- 
per barges; six boets of the same type 
to the Dubuque Boat & Boiler Works, 
Dubuque, Ia., and seven to the Marietta 
Manufacturing Company, Point Pleas- 
ant, W. Va. 

Up to the present all bids have been 
rejected for building the four upper 
river towboats, which are to be 256 feet 
long, of steel. It is reported that these 
will probably be built at the Government 
shipyards in St. Louis. 

Contracts for the forty barges used on 
the lower route have been let as follows: 

Twenty-five to the American Bridge 
Company, Ambridge, Pa., and fifteen to 
the Dravo Contracting Company, Pitts- 
burgh, Pa. These barges are of steel, 
and will be 230 feet long. 

The steel towboats for the lower Mis- 
sissippi route are to be built by the 
Charles Ward Engineering Company, 
Charleston, W. Va., and the Marietta 
Manufacturing Company, Point Pleas- 
ant, W. Va. Two of these will be con- 
structed by the former company and 
four by the latter. The boats will be 
two hundred feet long. 


CANADIAN SHIPYARDS TO 
BE GREATLY ENLARGED 


Clyde Builders Will Shift Opera- 
tions to British Columbia 
A Coast 

Yarrow & Company have officially an- 
nounced that they intend gradually to 
diminish their output on the Clyde and 
develop their works on the Pacific Coast 
of North America. Harold E. Yarrow, 
managing director of the works on the 
Clyde, is visiting America to study con- 
ditions here. 

When interviewed, officials 
company gave several definite reasons 
for their decision. They reported that 
they found it quite as advantageous to 
purchase steel from American mills, 
that transportation facilities were more 
advantageous, and that the labor prob- 
lem was less difficult on the Pacific Coast. 
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BIG SHIP REPAIR PLANTS 
TO BE BUILT 


Millions to Be Expended in Erec- 
tion of Drydocks and Repair 
Shops at New York and 
Philadelphia 

Plans for the erection of immense 
ship repair plants in both New York 
and Philadelphia are being made, it 1s 
rumored, by a large corporation, headed 
by some of the most experienced ship- 
builders in the United States and backed 
by millions of dollars in capital. 

According to reports, the plans pro- 
vide for the construction of a number 
of large floating drydocks, together 
with shops and repair facilities, on the 
Hudson River near New York, and also 
on the Delaware River near Philadel- 
phia. 

The new plants will be equipped for 
the repair of the largest vessels afloat. 


GOVERNMENT’S HUGE 
UNDERTAKING 


Norfolk Navy Yard Will Cost 
Over $11,000,000 

Censorship upon the building opera- 
tions at the Norfolk navy yard has been 
lifted so that a more accurate idea of the 
operations being undertaken is available. 

The following list of important items 
gives a fair idea of the work under way: 

Structural steel building for the lay- 
ing out of battleships, $1,400,000; new 
slips for the accommodation of vessels 
under repair, $1,200,000; new drydock 
No. 4, $400,000; naval hospital, $1,200,- 
000; foundry building, $600,000; pattern 
shop, $400,000; power house, $700,000 ; 
lumber storage warehouse, $350,000; 
crane runway, $460,000; coal handling 
plant, $100,000; naval magazine, $410,- 
000; central power plant, $350,000 ; mine- 
building plant, $350,000; six mine stor- 
age buildings, $50,000 each, and two 
storehouses, $250,000. 


H. C. Higgins Succeeds Rear 
Admiral Bowles as Assistant 
General Manager of the 
Emergency Fleet 
Corporation 

Howard C. Higgins, formerly repre- 
sentative of the United States Shipping 
Board Emergency Fleet Corporation at 
the shipyard of the Submarine Boat*Cor- 
poration, Newark, N. J., and more re- 
cently representative of the Emergency 
Fleet Corporation at the Hog Island yard 
of the American International Shipbuild- 
ing Corporation, has been appointed as- 
sistant general manager of the Emer- 
gency Fleet Corporation, succeeding 
Rear Admiral Francis T. Bowles, re- 
signed. 

Mr. Higgins is a member of the Coun- 
cil of the Society of Naval Architects 
and Marine Engineers, and up to the 
time the United States entered the war 
had been for years stiperintending engi- 
neer of the Old Dominion Steamship 
Company, New York. 
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Emergency Fleet Activities 
Abroad ° 


It is reported that a representative of 
the Emergency Fleet Corporation is in 
France to arrange for the selling of one 
of the large shipbuilding plants on the 
Pacific Coast. The plant is only par- 
tially completed, work having been 
halted at the signing of the armistice. 
It is also understood that the representa- 
tive will seek to arrange that certain 
equipment suitable for shipbuilding now 
in France be sold to advantage. 


$3,435,000 CONTRACT FOR 
COAST GUARD CUTTERS 
GOES TO WESTERN 
YARD 


Everett, Wash., Shipyard to 
Build Five Before April 
1, 1920 


As announced in brief in the February 
issue, the Navy Department has signed 
one of its largest contracts with the 
Norway Pacific Construction & Dry 
Dock Company, Everett, Wash., for the 
construction of five coast guard cutters 
at a total cost of $3,435,000. The bid of 
this company was about $12,000 lower 
than any competitor. The contract calls 
for the delivery of the ships between 
December 1, 1919, and April 1, 1920. 
Olaf Hetlesater, naval architect of the 
company, is now planning the work, so 
that it can be rushed as soon as the first 
steel shipments are received. It is ex- 
pected that the first keel can be laid 
about March 15. 
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FOUNDATION COMPANY BIDS 
FOR FOREIGN CONTRACT 


Large Contract Awaits Govern- 
ment Approval 


It is stated that contracts have been 
secured by the Foundation Company, 233 
Broadway, New York, from the French 
Government totaling $200,000,000. All 
negotiations await the approval of the 
United States Government. The con- 
tract calls for 174 steel cargo vessels. 
The report is not denied by the Founda- 
tion Company. 

The Foundation Company is still en- 
deavoring to have the yards at Tacoma 
and Portland opened for private con- 
tracts. So far the Government has de- 
clined to allow the company to build for 
foreign account, although Government 
contracts are withheld. For this reason 
the company was compelled to establish 
its shipbuilding yard at Victoria, B. C,, 
where twenty 3,000-ton twin-screw 
wooden steamers are being built for the 
French Government. The company 
gives out the information that four 
foreign governments are negotiating for 
the establishment of shipyards under 
Foundation Company control in their 
respective countries. 


New Ships for the Cunard Line 


Sir Ashley Sparks, on his arrival at 
New York, announced that the Cunard 
Line had mapped out a ten-year building 
programme, and would construct ships 
of the type of the Tuscama and Fran- 
comia, of 14,000 and 18,0co0 gross tons, 
respectively. 


The Norfolk Drydock, Largest in the World, Opened on February | 


the 
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SHIPYARD IMPROVEMENTS 


New England States 


The Machias Ship Construction Com- 
pany, Machias, Me., is making over the 
steel coal barge Coastwise into a sailing 
vessel. This vessel is the third of a fleet 
of colliers sailing along the New Eng- 
land coast which are being made over 
into full rigged ships. 

Contract has been let for a new ma- 
chine shop for the Navy Department, 
Portsmouth, N. H., aggregating $122,- 


906. 
The Fore River Shipbuilding Corpora- 
tion, Quincy, Mass., including the 


branch plant at Squantum, is now giv- 
ing employment to over 25,000 men. 
The plant is said to have orders on 
hand to allow for full operations 
throughout the coming year. 

The Boston Dry Dock & Shipbuilding 
Company, Jeffries Point, East Boston, 
is preparing to build a ship repairing 
plant costing $6,000,000. 

The Marine Engineering & Dry Dock 
Company, Providence, R. I., is planning 
to build a ship repair plant and several 
drydocks. 

The Crowninshield Shipbuilding Com- 
pany, Providence, R. I., is said to be 
considering the building of a new ma- 
rine railway of 3,500 tons capacity at 
the South Somerset yard. 

The Narragansett Shipbuilding Com- 
pany, Tiverton, R. I. is building a 
20,000-ton drydock to cost around 
$1,000,000, including equipment. The 
contract has been placed by the Ship- 
ping Board; the new drydock will be 
operated at New York. 


Middle Atlantic States 


The Marine Construction Company of 
New York has launched a sectional dock, 


120 by 85 feet, with 16-foot depth, at 


Bartow, Fla. Three additional docks 
will be built. It is planned to tow these 
to New York. 


' The Westinghouse Electric Company 


is planning to quadruple the present 


capacity of the Essington plant. The 
company still holds contracts for equip- 
ping 150 of the Emergency Fleet Cor- 
poration’s ships with Westinghouse pro- 
pelling machinery. 

The Hudson Shipbuilding Corpora- 
tion are contemplating making a one- 
story addition to their plant which will 


- cost about $20,000. 


Three new ways have been built at 
Bethlehem Shipbuilding Corpora- 
tion at Sparrow’s Point, and the Union 
Shipbuilding Corporation at Fairfield 


are planning to build six ways in addi- 


tion to the four now under construction. 

Plans for a two-story brick and con- 
crete office building, to be erected at the 
Sparrow’s Point plant of the Bethlehem 
Shipbuilding Corporation, are perfected 
by the company’s architect, Edward L. 
Palmer, Jr. 

The Bethlehem Shipbuilding Corpora- 
tion is also planning the erection of a 
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pumping plant to cost $25,000 at its 
Sparrow’s Point, Md., yard. 

The shipyard being built under the 
direction of the Emergency Fleet Cor- 
poration, Washington, D. C., at the 
upper end of Gloucester City, N. J., will 
be ready for operation early in March, 
by the New York Shipbuilding Corpora- 
tion, Camden, N. J., as an extension to 
its present works. The plant will cost 
about $10,000,000, covering a site of 
about 50 acres on the Delaware River. 
About 4,000 men will be employed at the 
yards. Among the structures now near- 
ing completion are a plate and angle 
shop, about 200 by 780 feet, four general 
works buildings, each about 100 by 500 
feet, and a brick and steel storehouse. 
Considerable machinery and equipment 
are being installed in different sections 
of the plant. The shipyard has been 
constructed by the Hugh Nawn Con- 
struction Company, Boston, Mass. 

The Traylor shipyard at Cornwells, 
Pa., operated by the Traylor Engineer- 
ing & Manufacturing Company, Allen- 
town, is planning to establish a perma- 
nent shipbuilding plant. after the Gov- 
ernment orders, now building, are com- 
pleted. 

The Chester Shipbuilding Corpora- 
tion, Chester, Pa., is planning to build a 
two-story shop to cost about $25,000. 

The ship chandlery business of the 
Bie & Schiott Company, Inc., Philadel- 
phia, Pa., has been taken over by the 
Norden Ship Supply Company, recently 
organized. H. Gulbranson, I. Wester- 
gaard and P. L. Biornsgaard are con- 
nected with the new company. 

The Navy Department is planning to 
build an addition to the machine shop 
at Indian Head, Md. 

The Bureau of Yards and Docks, 
Washington, will build an electric sub- 
station for operation at Piers A and 
B, League Island, Philadelphia, Pa. It 
is understood that extensions will be 
made in a number of shop buildings at 
the yard to increase the present facilities. 

The Pusey & Jones Company, Glou- 
cester City, N. J., has recently consoli- 
dated operations at its New Jersey ship- 
yard, following the issuance of orders 
about the middle of February, covering 
the suspension on plant construction, 
then under way, and on ships known 
as C-13 to C-19, and H-204 to H-at1z2. 
The plate and angle shop and the mold 
loft at the New Jersey yard have been 
closed down temporarily. It is reported 
that the Emergency Fleet Corporation 
will probably turn over the plant to the 
private company. Under these condi- 
tions the plant will be immediately 
started up for the construction of a 
number of vessels for private interests, 
contracts for which, it is understood, 
have recently been received. The bulk 
of production up to the present time 
has been devoted to oil tankers of 7,000 
tons capacity. 

The Federal Shipbuilding Corpora- 
tion, Kearny, N. J., a subsidiary of the 
United States Steel Corporation, has its 
twelve shipways occupied at the present 
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time by vessels under construction for 
the Emergency Fleet Corporation. With 
previous deliveries, the company’s con- 
tract with the Government calls for the 
construction of ten steel vessels in ad- 
dition to the twelve now being built. It 
is planned to complete three of these 
vessels early in April and, closely fol- 
lowing, to inauguraté construction work 
on steel freighters and ships of other 
types for private interests. The first 
three vessels to be built at the yard will 
be designated for use by the parent 
corporation. The plant is now giving 
employment to close to 9,000 men. 

The Submarine Boat Corporation, 
Port Newark, Newark, N. J., is now 
giving employment to about 12,500 men, 
and it is proposed to increase this num- 
ber to a total of over 15,000 at an early 
date. The company has a contract cov- 
ering the building of 150 steel vessels 
for the Emergency Fleet Corporation, 
each of 5,500 tons capacity, an order for 
fifty being signed in September, 1917, 
and supplementary contracts bringing 
the total up to the amount noted. It is 
planned to bring production at the plant 
up to a maximum capacity of twelve 
launchings a month during the coming 
summer. 

A one-story addition, costing about 
$10,000, is being begun by the Sun Ship- 
building Company, Chester, Pa. 


Southern States 


The Mobile Shipbuilding Company, 
Mobile, Ala., has increased its capital 


. stock from $1,000,000 to $5,000,000. 


The Colonial Marine Railway Cor- 
poration, of Norfolk, Va., has increased 
its capital to $500,000. Another Vir- 
ginia company located at Weems, Hum- 
phreys Marine Railways & Lumber 
Corporation, has increased its capital 
stock from $25,000 to $75,000. The com- 
pany will build a 1,000-ton marine rail- 
way and install machinery, including 
crude-oil engine, with generator to op- 
erate two marine railways of 500 to 1,000 
tons capacity and other machinery. 

The Marietta Manufacturing Com- 
pany, Point Pleasant, W. Va., will build 
an addition to its marine ways in order 
to provide facilities for constructing the 
river barges to be built for the Gov- 
ernment. 

The Fred T. Ley Company, Mobile, 
Ala., main office, Berkeley Arcade, New 
York, has begun the construction of 
concrete vessels. Two boats are now 
being erected at the present time, with 
plans for launching in March. It is un- 
derstood that a number of such boats 


will be constructed at the works, main- 


taining operations at normal. 

The International Shipbuilding Com- 
pany, Pascagoula, Miss., the capacity of 
whose yards now permits them to build 
ten steel vessels at once, are planning to 
enlarge their plant as soon as possible. 
They are also arranging to construct a 
railroad which will connect the ship- 
building plant with a new waterfront 
terminal to be constructed in the near 
future. 
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The McBride & Law Company, of 
Beaumont, will build a drydock at Port 
Arthur. 

The Foundation Company, 233 Broad- 
way, New York, has recently completed 
the erection of a new electric power 
plant for works operation at its yards 
at Savannah, Ga. 

The Norfolk Shipbuilding & Dry 
Dock Company, Norfolk, Va., has broken 
ground for the construction of two ad- 
ditions to its plant on Argyle avenue, for 
increased facilities. 

A one-story machinery warehouse has 
been contracted for by the Newport 
News Shipbuilding & Dry Dock Com- 
pany, Newport News, Va. 

The Navy Department will shortly 
issue a list of cranes to be installed in 
the armor plate plant now under con- 
struction at Charleston, W. Va. 


Western States 


Upon a 40-acre site provided by Ke- 
waunee, Wis., work will soon be begun 
by the Wisconsin Shipbuilding & Navi- 
gation Corporation upon a new ship- 
building plant. Facilities will be pro- 
vided for building six 3,500-ton vessels 
per year suitable for Great Lakes and 
ocean service. 

Bids will be opened after February 21 
to build a floating drydock to cost about 
$400,000 at Green Ray, Wis. F. Early, 
of Chicago, is the engineer who has pre- 
pared the plans. 

The Dubuque Boat & Boiler Works, 
Dubuque, Ia. is building two coast 
guard cutters for the United States 
Navy, Nos. 32 and 34. These boats, 
which are of 34-foot beam, 179 feet 
long and 3-foot draft, are stern-wheel 
vessels. 

Side by side with the development of 
larger vessels, reports from Seattle 
show that many small fishing boats will 
be constructed in Tacoma before the 
spring. Inquiries have even been re- 
ceived from Eastern companies, which 
show how tied up Eastern yards are 
for this type of building. 

A new track will be built at the Pacific 
Coast Shipbuilding Company’s yard on 
the upper Suisun Bay. Space is also 
being cleared for an addition to the 
warehouses of 100 by 100 feet. It has 
been necessary to enlarge the housing 
and sleeping facilities to accommodate 
the men now employed. The 110-room 
hotel will cost about $150,000. 

The Astoria Marine Iron Works, 
Astoria, Ore., it is reported, will be de- 
veloped into a steel plant for the fabri- 
cation of marine and structural iron. 
Plans for a marine railway of 6,600 tons 
have already been approved. The pres- 
ent buildings and facilities are also to be 
enlarged. 

Reports show that repairs on marine 
work are increasing in the Tacoma 
plant of the Coast Iron & Machine 
Works, which is engaged in all types of 
machinery installation work for that 
district. 

Several shipyards in the California 
district are reported as buying machine 
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shop, equipment for installation at the 
yards. 


Canada 


The National Shipbuilding Company, 
Goderich, Ont., are in the market for 
new machine shop equipment. 

The Prince Rupert Shipbuilding & 
Engineering Company, Prince Rupert, 
B. C., has been organized to build steel 
ships, with a capitalization of $500,000. 
J. L. Mullen, of the Mullen Construc- 
tion Company, Pittsburgh, Pa., is presi- 
dent. 

Plans for a new shipyard at Van- 
couver, B. C., are being made by the 
Foundation Compary through the man- 
ager of the proposed works, Bayley 
Hipkins. 

A new boiler house and other exten- 


sions are planned by the Dominion 
Shipbuilding Company of Toronto, 
Canada. 


With the capitalization of $100,000, ‘the 
Watson Dry Dock & Construction Com- 
pany plans to build a floating drydock 
and shipbuilding plant at Victoria, 
B. C. Small vessels of 300 tons, tugs 
and scows will be repaired and equipped. 


A boatbuilding firm at Shelburne, 
Nova Scotia, is now filling an order for 
seventy lifeboats, to be 20 to 24 feet long, 
and many dories. A recent shipment 
included roo dories sent to St. Pierre. 


Plans are in progress for an addition 
to the shipbuilding plant of the Western 
Canada Shipyards, Ltd., Carroll street, 
Vancouver, B. C., to cost $43,500. 


Foreign 


The Kawasaki Dock Company, of 
Kawasaki, Japan, has increased its capi- 
tal stock to $24,000,000. The greater 
part of the new stock is being given to 
faithful workmen of the concern. The 
president of the company, K. Matsukata, 
has announced the establishment of the 
Daifuki Steamship Company in Japan, 
with a capital of $9,960,000. 

The Harland & Wolff Company, Bel- 
fast, it is reported, has purchased the 
steel works of David Colville & Sons, 
Ltd., of Motherwell and Glengarnock, 
Scotland, with a view to having first call 
on their steel production. 

To make the Swedish industry inde- 
pendent of foreign supplies a new com- 
pany has been formed at Gothenburg, 
with a capital of $7,500,000, for the 
manufacture of ship and marine engine 
specialties. 

The Schichau Shipbuilding Works, 
one of the most important in Germany, 
has been sold to an American concern 
for 160,000,000 marks ($40,000,000), ac- 
cording to recent newspaper reports. 


Floating Drydock for Hoboken 

W. & A. Fletcher Company, Ho- 
boken, N. J., will construct a huge 
floating drydock, to cost about $1,500,- 
coo. In addition, a large plate shop will 
be started on the block between Four- 
teenth and Hudson streets. 
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HARBOR IMPROVEMENTS 


Atlantic Coast 


The Dominion Government of Ottawa 
has yoted $50,000 for waterfront im- 
provements. 

A petition to appropriate $500,000 for 
improving East Boston ferry slips has 
been entered before the State Legisla- 
ture. Petition is also being forwarded 
to authorize the dredging of the Mystic 
River from the creek to the sea, and 
for the building of docking facilities. 

The New York State Legislature has 
received a petition for the appropriation 
of $950,000 to build extensive canal ter- 
minals at Kingston, Newburgh, Pough- 
keepsie and Yonkers. Separate petitions 
have been issued by Waterloo and 
Seneca Falls, N. Y., of $100,000 each for — 
terminal barge facilities at these ports. 

It is planned to widen the harbor of 
Norfolk from Hampton Roads to Eliza- 
beth River Belt Line. 

On February 3, the New London City 
Council, New London, Conn., approved 
a petition to the State Legislature for 
authority to issue $1,000,000 in bonds 
for waterfront improvements. 

Arrangements are being made for the 
bonding of the city of Pascagoula, 
Miss., for $100,000, to be utilized for 
port improvements along the 800-foot 
waterfront owned by the city. 

The Navy Department plans to build a 
timber wharf at Norfolk, Va., to cost 
$55,000. 

A movement is on foot to jetty Cape 
Fear bar to obviate the continuous 
dredging, which is necessary at present. 

The Texas Oil Company has applied 
to the City Commissioners of Pensacola, 
Fla., to build a wharf, which will be 
1,830 feet long, 30 feet wide, and with 
a frontage of 480 feet and an extension 
to the eastward of 600 feet. 

The cities of Galveston, Texas City, 
Houston, Port Aransas, Beaumont, 
Orange and Port Arthur have formed a 
commercial association to further ques- 
tions of trade and harbor improvement. 

The City Commission of Jacksonville, 
Fla., has been authorized to secure a 
first-class fireboat, to be purchased at an 
expense of not over $150,000. A naval 
architect will be selected for the draw- 
ing up of the plans at once. 

The Navy Department has issued 
plans for waterfront improvements at 
Key West costing $1,676,000. 

Tampa, Fla., is arranging to construct 
a slip and an improved pier which will 
cost about $180,000. 

Authorization by the Federal Govern- 
ment for the construction of a 5,000-ton 
drydock at Pensacola has been reported. 

Work on the North Charleston ter- 
minal facilities will be completed about 
April 1. The cost will reach about 
$17,000,000. The improvements will in- 
clude six covered warehouses 1,200 feet 
long. The docks accommodate the 
largest ocean vessels. 


* 


. $5,000,000. 


ls 
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Within the past three years Portland, 
Ore., has voted $8,000,000 for port im- 
provements. The last bond issued was 
authorized on November 6, 10918, for 
The previous $3,000,000 is- 
sued is being used in the construction of 
a grain élevator and for port improve- 
ment in the vicinity. 


Dace Coast 


Pier No. t at Portland was opened for 
business on February 8. The covered 
section of the pier extends 600 feet in- 
shore from the harbor line. It is two 
stories in height. y; 

Astoria, Ore., plans to sell $750,000 in 
bonds for port improvements, including 
a one-mile belt extension, large ware- 
house, dredging of the Skipanon River, 


INTERNATIONAL 


MARINE ENGINEERING 


Oregon Will Use $5,500,000 for 
Building Port Improvements 
Five and one-half millions of dollars 

are available for use in connection with 

the expansion of port facilities in Port- 
land, Oregon. Among other improve- 

ments it is planned to construct a 12,000- 

ton drydock and an additional pier, 1,500 

feet long. 


Mechanics’ Liens Placed on At= 


lantic Corporation Steamers 

Creditors of the Atlantic Corporation, 
Portsmouth, N. H., are co-operating 
with the shipbuilders in a suit to com- 
pel the Emergency Fleet Corporation to 
pay a “fair price’ for the construction 
of ten steel steamers, which the corpora- 
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tion has contracted to build, or to cancel 
the contract. Mechanics’ liens have al- 
ready been placed upon the hulls of six 
steamers now in the course of construc- 
tion. The total amount of outstanding 
indebtedness, according to the officials 
of the Atlantic Corporation, is $609,0c0. 


Marine Boiler Shop at Richmond 


Work upon the marine boiler plant 
which will be built at Richmond, Va., 
for the Newport News Shipbuilding & 
Dry Dock Company is to be resumed. 
Temporary suspension of building plans 
followed the signing of the armistice. 
Orders for cranes and plate-working 
machinery, which were included in the 
original specifications, will doubtless be 
reinstated. 


and providing side tracks at port ter- 


minals. LAUNCHINGS OF THE MONTH 


The Board of State Harbor Commis- Date of Name of Vessel Deadweight Type Builder Owner 
sioners of California is about to let con- yaunch Tonnage ae Peart sete li ai cause AN eal 
2 ? 5 .M. , <SONnV y Fle 
tracts, amounting to about $2,000,000, Yeats 28) ROB CEMEZ00000 SEY Wood Yo ik, MUNEREETE Ss Vere SOW Garoration 
to improve the port of San Francisco. Jan. 29 Unnamed........ Concrete Liperty Shipbuilding & Transportation Emergency, Fleet 
7 0 etre y Barge Co., Cleveland Corpoation. 
Among the projects are: Building six Tem SO - Was oocobose 5000 Steel Submarine Boat Corporation, Newark Biger sana) ea 
= ¢ in- Cargo : orporation 
eouble dlesieal (syalsneadl WARINOESES, as Feb. 1 Osconda......... 8800 Steel Baltimore Dry Dock & Shipbuilding Emergency, Fleet 
tended primarily\for foreign trade; ex- Caie® @o., Baltimore RNS Corporation 
tension of the present seawall along the Feb. 8 TERIAL 60 o.o00000 6200 eee Boletos) Dry Dock & Shipbuilding ESE 
front between the) piers; extension of Feb. 1  Walden.......... 9000 Steel Newburgh Shipyards, Inc., Newburgh Emergency Fleet 
i 5 , Cargo orporation, 
several ES UO full length allowed by Feb. 3 Thomas W. Lipton 2000 Schooner Brunswick Marine Construction Co., Apex Navigation 
Government; a 500-foot pier to replace Brunswick, Ga Corporation 
old Pier No. 1, to be built by H. B Jan. 30 Ganeritererecceet 3500 en Housatonic Shipyards, Stratford, Baa 
% 3 re pe 00 orpora 
Hanna Company, and the installation of Jan. 80 Tuckanuck....... 9400 Steel Moore Shipbuilding Co., Oakland, Cal. nerecaca lect 
y ino i Cargo orporation 
modern cargo-handling Sepa Oe an. 30 Bon Secour...... Pacific American Fisheries Co., Bel- Emergency Fleet 
J ; 
the harbor docks. See Sea ee ase Rint ot, Cornero , 
{ . 29 West Selene..... - 8 Stee os Angeles Shipbuilding & Dry Dock Emergency Klee 
Contract has been signed by the Seat- Jan 5 Cargo 65, Sanita, Caroiton 
tle Commission with the firm of Har- Feb. 1 West Capance.... 8800 pte Tos nee colshipbulding & Dry Dock ieasaney Ne 
ino 5 argo o0., San Pedro, orporation 
rington & Peters for the construction of Feb. 27 West Sequona...... 8800 Steel Los Angeles Shipbuilding & Dry Dock Emergency Fleet 
the sub-structure of the new Smith-Cove : ae Cargo A coe Re rad ee 
terminal, known as Pier B, which calls Jan. 30 Serritoreen reo). Rae enicia Shipbuilding Co., Benicia, Cal. Rae tan 
for an expenditure of $567,600. The Horado.......... 3500 Ber Nationa! Shipbuilding Co., Orange, Lahiestenay ese 
ms hs Joo exas, orporation 
commission has also drafted a petition Jan. 29 Hegiriaseeee eee OOO Mm steel Bethlehem Steel Corporation, Alameda, Ecre cn y eee 
i a gin asking fo Cargo Cal., Toh ons orporation 
co une Unnitied SEES QIQMES a 2 : Bob-o-link....... Mine Baltimore Dry Dock & Shipbuilding 
permission to extend the Smith-Cove Sweeper (CamiBalimoresirds aay 
i i Feb. 2 Duquesne........ 9600 Steel Federal Shipbuilding Co., Kearny, Emergency Fleet 
harbor line approximately so feet. q eee a 
A contract has been let for the con- Feb. 5 Cormorant....... Mine Todd Shipbuilding Co., Brooklyn, N. Y. U. S. Navy 
i i i 7 Sweeper 
pecuon of a huge nee Smith Cove, Feb. 8 Fore Pierce...... 3500 Ferris St. John’s River Shipyard Co., Mobile Emergency Fleet 
Seattle, which will cost about $2,300,000. Wood Corporation 
The contemplated harbor development Jan. 28 West Togus...... 8800 Steel Northwest Steel Co., Portland, Bnatsenay eee 
Q ; ' o1 poration 
at Tacoma, Wash., will embrace the Feb. 12 CVARO Ns 00000000 3500 Hers Traylor Shipbuilding Co., Cornwalls Busey A 
ildi { 1 Woo orporation 
building of picts and slips on the Her- Jan. 25 Farquhar....:... Destroyer Bethlehem Shipbuilding Corporation, U.S. Navy 
ring plan. A waterway 1,000 feet wide Sparrows Point k ve : 
is to be maintained, with piers and slips Feb. 6 Hleurusmeeriereeter eae Foundation Company, Savannah, French Governmen 
at an angle of 45 degrees and 800 to 900 Feb. 8 Octoraro......... 1200 Schooner Copsniite Shipbuilding Co., Locust Bee & en 
Barge oint, ead. Transp.Co- 
feet long. INGE boosocucuK6 3500 ‘Ferris Ship Construction & Trading Co., Emergency Fleet 
Preliminary plans for dock and ware- Wood Stonington, Conn., Corporation 
house improvements to be constructed Feb. 1 West Catanace... 8800 Steel soutbyrestcrn Shipbuilding Co., East EMerecay Fleet 
Cargo San Pedro, BC orporation 
at Tacoma, Wash., were brought before Feb. 27 West Sequana.... 8800 pies pout iercstcen Shipbuilding Co., East Basen 
{ ‘ isc] argo San Pedro, orporatior 
the Pierce eee nae Soman ee Fep. 22 Yomachichi...... 9500 Steamer Oscar Dnaiels Co., Tampa, Fla., Ne ana ee? 
5 a . als 1S 1€ orporation 
Jaane ee ae Feb. 4 Randfontein...... 1200 Marine Const. Co., St. John, N. B., 
chief engineer. Feb. 8 INGCkdocadookdan ¢ 5500 = Steel Submarine Boat Corp., Newark, N. J., Doe 
i Cargo : Sorporation 
J. B. Hegardt, of Portland, Ore., is Feb. 8 jekyliwa seca 5500 ~—— Steel Submarine Boat Corp., Newark, N. J., Emergency Fleet 
arranging to build a $900,000 dock for Garzo Corporation 
the city of Portland on the St. John’s Feb. 10 Magenta......... Mine Foundation Co., Savannah French Gov't. 
ati 3 0 Sweeper ’ 
municipal terminal. The construction TE, 12 IWS oococooee Mine Foundation Co., Savannah French Goy’t. 
will be of wood of 12,000-ton capacity. Feb. 15 nee Foundation Co., Savannah, French Gov’t. 
It is understood that bids are now open. Foden Sweeper j i Pad ee ; Mec 
Baltimore will have a new $100,000 Feb. 8 Steamer No. 753 3500 he American Shipbuilding Co., Lorain, O., een 
pier as planned by the Standard Oil Feb. 6 Woodbury........ oreo pena Shipbuilding Corp., Spar- aN 
{ oat Dest. _ rows Point, Ma., . 9. Navy 
Company to replace the pier now han- Feb. 4 Alcish saan nrct: Wood Grant, Smith-Porter Ship Co., St.Johns Emergency Fleet 
dling the work. Thomas Goodwillie, a sn Rene rene bo ed lea Corporation 
2 2 b 5 orn § = Chey, : 5 alee 
Pier 2, Pratt street, wharf, is engineer Feb. 8 Unnamed........ 3500 Here merican Shipbuilding Co., Lorain, SaaS 
in charge. : Feb. 15 Passaic Bridge.... 5500 Steel Submarine Boat Corp., Newark, N. J., Emergency Fleet 
: Cargo Corporation 
, Funds are now available for the Feb. 15 National Bridge.. 5500 cel Submarine Boat Corp., Newark, N. J., Be ECO lect 
i i i = ° argo orporation 
dhredlaity Oh Ue Wallapa Ravers Ray Feb. 15 MER ooodc0usc00 aft) Steal Submarine Boat Corp., Newark, N. J., Emergency Fleet 
mond, Wash. Cargo Corporation 
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WAGE SCALE READJUSTED 
ON ATLANTIC AND 
GULF COAST 


Opportunities for Soldiers and 
Others in the New Maz 
rine Service 


Award was made on December 30 
covering a new scale of wages to go 
into effect on vessels of the Atlantic and 
Gulf Coast for licensed officers in deck 
and engine rooms. Some honest con- 
fliction of opinion had arisen after the 
signing of the armistice as to the appli- 
cation of the wage scale then in force, 
which led to the settlement of the terms 
as given below. This award becomes 
mandatory upon all vesséls owned or 
requisitioned by the United States Ship- 
ping Board. The Board has also urged 
that private owners and operators of 
vessels not requisitiened pay these wages 
voluntarily, in order that conditions in 
the industry may continue stable. The 
rates, which became effective on Janu- 
ary I, will remain in full force until 


May 1, 1919. Since the Shipping Board 


has not issued wage scales on the Great 
Lakes or the Pacific Coast, wages in 
these fields are settled by private ar- 
rangement. 

The classes of vessels upon which 
wages shall be based are as follows: 
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Wegetablepcoolkinny eee cee nee een 65.00 

Thirdycooks aie wey ey Pee aes eae! 60.00 

IMressmaniierraceist-res ene ee 60.00 

Scullion yes reeks 60.00 

Messhoy? urea iee ach pulser eee 55.00 
ENGINE ROOM 

Oiler 


Water-tender 
Engine room storekeeper . 
Fireman 
Coal-passer 
Wiper (on oil burners) 


The applicant must be: (1) An 
American citizen; (2) between the ages 
of 18 and 35, inclusive; (3) physically 
sound; (4) at least 5 feet 4 inches in 
height; (5) not less than 125 pounds in 
weight for deck service, or 140 pounds 
for engine room work. Men trained by 
the Shipping Board must agree to serve 
for one year from the date of their ac- 
ceptance for training. In arranging the 
trips, in so far as it is possible, the men 
are shipped to different ports on each 
voyage so that they may have an oppor- 
tunity to see the world. 

A new schedule of wages has been 
adopted by the Marine Engineers’ Bene- 
ficial Association, to apply on boats 
operating on the Great Lakes. The 
schedule calls for an advance of wages 
on passenger boats and lumber-carry- 
ing steamers. On bulk freight steamers 
on which engineers are employed by the 
season little change will be made. De- 


CLASSIFICATION BASED ON POWER TONS (FIGURES ARE INCLUSIVE) 


Classes 


The wages for licensed officers are as 
follows: 


Miasterswienmeh cee 
Chief engineer 
Ist officers and 
2d officers and 


The above rates are flat, and do not 
contemplate the payment of bonuses in 
any form whatsoever. 

_From the above information, the pos- 
sibilities for lucrative employment for 
those who wish to “follow the sea” are 
evident. Many men released from the 
service, who have acquired the “wan- 
derlust,” are enlisting in the merchant 
marine. Offices of the Shipping Board 
in all large seaports seem to be swamped 
with applications. The men in training, 
while rated as apprentices, receive $30 
per month with. food, quarters and uni- 
form. Under the May, 1018, ruling the 
pay for those branches of the service 
noted below serves to emphasize the 
good openings available: 


DECK DEPARTMENT 
Pay 

Rating in Service Per Month 
Carpenter ere ety eee aay abe $90.00 
Carpentersminate men eee 85.00 
IRoatswaintherirhssastantsen cites eae 85.00 
ROMANS TWO osoodauanovocosucoce 80.00 
Oartermaster eee eee ee ee 77.50 
INDIO SEAMEN sooodedbesooudoucucaene 75.00 
Oxdinanyalseamani ei eels ne 55.00 
Deck boven eer ce ee enn 40.00 


STEWARD’S DEPARTMENT 
Ghiefistewardmereeenierae $100.00 to $145.00 


(Cink? Cok poooooudusosgob 100.00 to 120.00 
Bake re vereretsyteeierecan te toreteye 95.00 to 105.00 
Sic): wowls Gacodacoosoousboubboosos 90.00 
Second steward 85.00 
IButchermner ee 85.00 
Second baker 75.00 
Storekeeper ........ 75.00 
Pantry mana yeev-teeeie cin eee 65.00 


Single Screws 
Over 20,001 
12,001 to 20,000 
7,501 to 12,000 


Twin Screws 
Over 15,001 
9,001 to 15,000 
5,501 to 9,000 


5,001 to 7,500 8,501 to 5,500 
Below 5,001 Below 38,501 
J Cc D E 
Y $325.00 $312.50 $300.00 
: 250.00 231.25 212.50 
: 193.75 187.50 181.25 
, 175.00 168.75 162.50 
168.75 162.50 156,25 150.00 143.75 
150.00 143.75 
125.00 


tails of the schedule will be* published 
as soon as conferences have been held 
with boat owners. 


American Army Will Use Rot- 
terdam and Antwerp 
Rotterdam and Antwerp will be used 
as base ports for the American army 
of occupation. Warehouses will be 
erected here, and ships will be unloaded 
and reloaded upon deep draft brages 
which formerly belonged to the German 

Empire. 


Yearly Report of Great Lakes 
Traffic 

According to the annual report of 
the Lake Carriers’ Association, al- 
though Government purchase for ocean 
service took eleven ore carriers from 
the lakes at the beginning of the sea- 
son, and twelve more were removed 
through other sales and various causes 
during the year, the fleet moved 107,- 
146,242 net tons of ore, coal and grain. 
While this is a decrease of 1,205,357 as 
compared with 1917, the report points 
out that the navigation season was of 
but little more than seven months’ du- 
ration, and that at no time were water 
levels favorable to maximum movement. 
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Ten Large Vessels Sought 


Inquiry has been received by Ma- 
RINE ENGINEERING for vessels as fol- 
lows: 

Four of 10,000 tons deadweight, for 
passenger and freight service like the 
Lamport & Holt ship Vauban, to make 
fifteen knots; three cargo ships, of 
4,000 tons deadweight, to make about 
twelve knots ; two passenger and freight 
vessels, of about 1,000 tons deadweight 
each, of sixteen or seventeen knots. 
Those offering bids should be in a posi- 
tion to deliver the vessels in from 
twelve to enghteen months. 

The contracting parties are also ready 
to purchase for cash at once one cargo 
steamer, 8,000 to 8,600 tons dead- 
weight. Kindly forward bids at once, 
care of MArINE ENGINEERING, specify- 
ing details, cost, terms of payment, time 
of delivery and other necessary infor- 
mation. : 


Ship Contracts of the Month 


Bids were closed on February 18 for 
the construction of twenty steel com- 
bination power and cargo barges for the 
New York State Barge Canal. The 
awards have not yet been announced. 

The Todd Shipyards Corporation, 15 
Whitehall street, New York, has re- 
ceived an order from the United States 
Navy Department to build six self-pro- 
pelled steel oil barges. 

Charles H. Tonney & Company, of 
Hampton, Vt., has obtained a contract 
for three 4,c00-ton freight steamships. 

The Toyo Kisen Kaisha announces 
that two new liners will be constructed 
for service on the Pacific of 33,428 tons 
displacement. 


Yards Affected by Recent Can- 
cellation of Ship Contracts 


The complete list of plants receiving 
suspension orders, and the number of 


vessels upon which operations were sus- | 


pended in the last ruling of the United 
States Shipping Board, is as follows: 

Chester Shipbuilding Company, Ltd., 
Chester, Pa., 7; Terry Shipbuilding Cor- 
poration, Port Wentworth, Savannah, 
Ga., 5; Mobile Shipbuilding Company, 
Mobile, Ala., 12; American International 
Shipbuilding Corporation, Hog Island, 
Pa., 20; Merchant Shipbuilding Corpora- 
tion, Harriman, Pa., 20; Ames Ship- 
building & Drydock Company, Seattle, 
Wash., *; J. F. Duthie & Company, Seat- 
tle, Wash., 3; Todd Drydock & Con- 
struction Corporation, Tacoma, Wash., 
12; Los Angeles Shipbuilding & Drydock 
Company, San Pedro, Cal., 10; Long 
Beach Shipbuilding Company, Long 
Beach, Cal., 6; Hanlon Drydock & Ship- 
building Company, Oakland, Cal., 6; 
Western Pipe & Steel Company of Cali- 
fornia, South Francisco, Cal., 4; South- 
western Shipbuilding Company, Long 
Beach, Cal., 8; Albina Engine & Machine 
Works, Inc., Portland, Ore., 4; North- 
west Steel Company, Portland, Ore., 8; 
Columbia River Shipbuilding Corpora- 
tion, Portland, Ore., 4. 
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Automatic Relief Valve for 
Steam Cylinders on Ship 
Auxiliary Machinery - 

The Dew automatic relief valve, 
manufactured by the Dew Valve Com- 
pany, Inc., 149 Broadway, New York, 
for draining steam cylinders is especially 
useful on auxiliary ship machinery, such 
as winches, windlasses, pumps, etc., 
where the saving of fuel and fresh water 
is of prime importance. The valves 


completely drain all condensation in 
each cylinder at every stroke, as the 
valves are automatic in their action, and 


Section of Dew Automatic Relief Valve 


when steam is on\the one end of the 
valve the other is open to drain. This 
operation is continuous as long as the 
winch is in operation. When the winch 
is idle the spring inside the two valves 
in the body casting forces both valves 
open, so that both ends of the cylinder 
are drained simultaneously. By connect- 
ing the exhaust from each valve to the 
main exhaust line for the winches all 
condensation is piped back to the con- 
denser or receiving tank, thus saving 
fresh water. 

The Dew valve is applicable for all 
auxiliary machinery for both marine and 
stationary plants. 

The valve consists of a main brass 
casting, having two inlets for receiving 
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Installation of Relief Valve 


the drain pipes from each end of the 
cylinder, and one outlet for receiving the 
pipe for carrying the drainage to the 
exhaust pipe line or overboard. 

Inside of the main casting there are 
two brass valves, each with a conical 
seat and of sufficient length so that both 
valves cannot seat at the same time. 
The heads of each of these valves are 
solid, to take the steam pressure from 
the cylinder, but the stems of the valves 
from the face of the valve to the other 
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end are hollow, with small holes in each 
to take the condensation from the cylin- 
der when the valve is opened by the 
compression spring inserted in them. 
The spring is placed in these valves to 
insure both being opened when no steam 
is on the cylinder. The seating of one 
valve insures the opening of the other 
when steam is on, as the valves are made 
of such length that the two cannot seat 
at the same time. 

In each end of the main casting there 
is a brass ferrule, held in place by a 
brass hexagon nut, screwed to the body 
casting. These ferrules project beyond 
the nuts a_ sufficient 
distance to permit of 
attaching the drain 
pipes from each end of 
the cylinder. 

It is obvious that in 
ship work, where time 
is a great factor, this 
valve would save many 
times its cost by insur- 
ing the safety of the 
winches alone from the 
possibility of burst cylinder heads and 
attending damage caused by water in 
the cylinders. There are no stems to 
be bent by cargo handling and no valves 
to be packed. By taking care of all con- 
densation it is unnecessary to spend the 
usual time to warm up the winch before 
handling cargo. 

These valves are in use on auxiliary 
machinery on ships of the Standard Oil 
Company, Pan-American Steamship 
Company, Southern Pacific Steamship 
Company and others. 


Demand for Grey [ron Ship 
Castings Met by Central 
Foundry Company 
Lack of standardization in ship fit- 
tings, and the frequent changes which 
were made in ship design in the early 
days of the development of the emer- 
gency fleet, created a demand for a 
great’ variety of ship castings which ex- 
isting facilities were inadequate to pro- 
duce. To meet this demand the Central 
Foundry Company, New York, a year 
and a half ago started to make ship 
castings. Since that time the company 
has kept pace with the many varied de- 


‘mands in casting design and construc- 


tion, as is substantiated by the fact that 
Central Foundry castings have been in- 
stalled on over 322 ships, nearly all of 
which were for the Emergency Fleet 
Corporation. The United States Navy 
also purchased 62 tons of 30- and 48-inch 
cleats from this company. 

The products of the Central Foundry 
Company include air extractors, mush- 
room ventilators, bitts and bollards, 
chocks, cleats, davit steps, fair leaders, 
mooring ports and rings, cavel chocks, 
chain pipe, hawse pipe, bilge and ballast 
flanged pipe, coal and deck scuttles, 
sheaves, housings and windlasses. Some 
of the shipyards supplied with these 
castings were the Federal Shipbuilding 
Company, Kearney, N. J.; Groton Iron 
Works, Groton, Conn.; National Ship 
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Building Company, Orange, Tex.; Sub- 
marine Boat Corporation, Newark, 
N. J.; Merrill-Stevens Company, Jack- 
sonville, Fla., and the Bayles Shipyard, 
Port Jefferson, N. Y. 


Dunn Stockless Anchor 


The stockless anchor, first designed 
in 1889 by H. O. Dunn, now a rear- 
admiral in the United States Navy, has 
demonstrated through years of service 
on all types of vessels that it holds fast 
under the most severe conditions. The 
crown and flukes are an integral steel 
casting into which is inserted the shank. 
The casting may rotate 90 degrees with 
respect to the shank, the elongated 
crown acting as a stock and providing 
a horizontal position for the flukes. 
Each fluke presents a large holding sur- 
face, and both flukes bite when any 
strain comes on the cables, thus giving 
tremendous holding power. 

The Dunn anchor is drawn into and 
against the hawse pipe, the crown and 
flukes stowing snugly against the side 
of the ship and being kept rigidly in 
place by the tension of the chain. Thus 
it is ready for instant service in fair 
weather or foul, and does away with the 
laborious and often difficult process of 
catting an anchor on deck. Should a 
ship not be provided with a hawse pipe, 
however, the Dunn anchor can be sup- 
plied with a balancing band, which 
makes it exceptionally easy to cat and 
stow the anchor. 

Dunn stockless anchors are approved 
by and pass all prescribed tests of the 
American Bureau of Shipping, Bureau 
Veritas, Lloyd’s Register of British and 
Foreign Shipping, and the United States 
Navy. They are made at the Chester, 
Pa., plant of American Steel Foundries. 


Material Handling Machinery 
Manufacturers’ Association 
Establishes New York 
Office 


Zenas W. Carter has resigned as com- 
missioner of the Associated Metal Lath 
Manufacturers to become managing ex- 
ecutive secretary of the Material Han- 
dling Machinery Manufacturers’ Asso- 
ciation, which has been formed by:com- 
panies manufacturing material-handling 
machinery at the suggestion of the De- 
partment of Commerce and the United 
States Shipping Board. Offices will be 
established in New York City by March 
I at 35 West Thirty-ninth street. 


Bowles Resigns from 
Emergency Fleet Corporation 
Rear Admiral Francis: T. Bowles, as 

sistant general manager of the Emer- 

gency Fleet Corporation, .has tendered 
his resignation, to take effect on March 

15. The announcement of Admiral 

Bowles’ resignation was made by the 

Shipping Board on February 3, with the 

statement that Mr. Bowles probably 

would retain his connection with the 

Board in some other capacity. 
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PERSONAL 


E. S. Spartric, who has been active in 
construction work at Hog Island, has 
been made superintendent of steel con- 
struction at the Groton Iron Works, 
Groton, Conn. 


A. M. Marne, naval architect, has been 
appointed general superintendent of the 
Groton Iron Works, Groton, Conn. 


ALEX AFANASSIE is now inspector in 
the ship fitting department of the Sub- 
marine Boat Corporation, Newark, N. J. 

J. A. Riprey, who recently resigned 
from the McDougal-Duluth Company to 
become naval architect at the Canadian 
Car & Foundry Company, Fort William, 
has accepted a position as hull inspector 
for the Emergency Fleet’ Corporation in 
the Ninth District. 


A. MUuHLHAUuSER has been appointed 
chairman, of the executive committee 
dealing with the employment problems 
of the Atlantic Coast Shipbuilders’ Asso- 
ciation. He is at present employment 
manager for the Baltimore Dry Docks 


& Shipbuilding Company, of Baltimore, 
Md. 


Witrrep Jessup has resigned as acting 
head of the labor supply division of the 
Emergency Fleet Corporation. The res- 
ignation became effective February 15. 


Ropert N. Kine, head of the special 
dispatch agency of the Shipping Board, 
has tendered his resignation to return to 
private business. The agency has served 
to expedite transportation of cargoes 
through investigating and remedying 
delays. 

Capt. FranxK E. Ferrts, of San Fran- 
cisco, has succeeded Capt. Charles Yates 
as the managing agent at the New York 
office of the division of operations of the 
United States Shipping Board. 
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CHESTER W. CUTHELL has resigned as 
general counsel of the United States 
Shipping Board Emergency Fleet Cor- 
poration. 
of Norfolk, Va., has been made general 
counsel. 


AT THE ANNUAL MEETING of the Ma- 
rine Engineers’ Beneficial Association, 
on January 1, William S. Brown was 
again elected president. The other na- 
tional officers elected were: First vice- 
president, J. S. Purdy, of San Fran- 
cisco; second vice-president, William F. 
Hyman, of Baltimore, Md.; third vice- 
president, E. C. Killian, of New Or- 


leans; secretary, George A. Grubb, of 


Chicago; treasurer, Albert L. Jones, of 
Detroit; executive committee, R. L. 
Goelet, representing the Atlantic coast; 
C. S. Folett, representing Pacific coast; 
William J. Garrett, the Great Lakes; 
E. C. Killian, the South Atlantic and 
Gulf; C. M. Sheplar, Western rivers. 


K. H. ScHeet, who has been actively 
engaged in the training of hull drafts- 
men on the Pacific Coast since the entry 
of the United States into the war, has 
received public recognition of the value 
of his work in the honorary resolutions, 
which were presented to him on Janu- 
ary 28 by the men who had taken the 
course. His instruction has covered 
ship calculation, design and propulsion. 

Captain Harry GerorGr, who took 
command of the Mare Island Navy 
Yard during the activities of the last 
year, has again resigned from active 
service. 

J. Bruce Ismay has presented £25,000 
($100,000) to the English Mercantile 
Marine Service Association, as a mark 
of his appreciation of the work of 
officers and men during the war. 


CapTaIn WILLIAM D. SouTHwIck has 
been appointed supervisor of recruit- 
ing stations for the United States Ship- 


In his place, W. H. White, — 
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ping Board, with offices in Boston, the 


national recruiting service headquarters. 


Carr. JoHn L. ANpeERSON, president of 
the Anderson Shipbuilding Corporation 
of Lake Washington, has been ap- 
pointed superintendent of transporta- 
tion, having | jurisdiction over the 
county’s fleet of ferries at Seattle. 


RrcHARD CONNELL, commander of the 
concrete ship Faith, has been appointed 
to the command of the big steel steamer 
Triumph, for the Bethlehem Shipbuild- 
ing Corporation. 

E, E. PALen, general agent of the 
Hampton Roads district of the United 
States Shipping Board, sailed for Eu- 
rope for the purpose of surveying mer- 
chant marine conditions and arranging’ 
for the establishment of agencies abroad. 


J. D. Lowman has resigned his posi- 
tion as assistant director of the Chief 
of Bureaus of the United States Ship- 
ping Board in the Northwest district. 
D. W. Burchard, his assistant, becomes 
his successor. 


Wi11aMm G. Coxr, formerly president 
of the Harlan & Hollingsworth Cor- 
poration, Wilmington, Del. is now in 
charge of operations at the Gloucester 
City and Wilmington plants of the 
Pusey & Jones Company, succeeding 
Finn Hannevig, vice-president and gen- 
eral manager, recently resigned. 


OBITUARY 


PEMBROKE JONES, vice-president of the 
Carolina Shipbuilding Corporation, Wil- 
mington, N. C., died on January 24, fol- 
lowing an operation. 

Wallace H. Roe, president of the 
Pittsburgh Steel Company, died on Feb- 
ruary 3. He has been a factor in the 
steel industry since 1886. 


Farewell Luncheon in Honor of Axel Rossell, Assistant Naval Architect of the Emergency Fleet Corporation, Given by His Associates in the 
Engineering Section on February 8 at the Bellevue-Stratford. Alfred H. Haag, Chief Constructor, Presided, and the Speakers Were 
H. C. Sadler, Naval Architect; D. H. Cox, Manager Ship Construction Division, and Charles Piez, Director General 
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Operation 


of the New American Merchant Marine | 


HE operation of a fleet of 16,000,000 tons of mer- 

chant vessels, 70 percent of which is owned by the 
Government, is a problem which faces the Government 
and people of the United States for immediate solution. 
To-day the Government owns 555 ocean-going steel cargo 
ships, aggregating 3,385,475 deadweight tons, and, in addi- 
tion, has under contract 1,336 similar vessels of 9,375,006 
deadweight tons. If the present shipbuilding programme 
is carried out, there will be under the American flag next 
year 16,732,700 deadweight tons of ocean-going steel 
cargo and passenger ships, or a fleet equivalent to almost 
half the merchant tonnage which plies the seas to-day 
under the flags of all nations combined. 

As a solution of this problem, Edward N. Hurley, chair- 
man of the United States Shipping Board, in an address 
delivered at the annual dinner of the National Marine 
League in New York on March 27, proposed the following 
plan: 

“The ships should be sold to and operated by American 
citizens under no restrictions other than the terms of the 
bill of sale and the fixation of maximum freight rates, 
either as provided in Section 18 of the Act approved 
September 7, 1916, or as may be agreed by the Government 
and the operator in specific instances. 

“The ships should be sold at a price which fairly re- 
flects the current world market for similar tonnage. 

“Twenty-five percent of the purchase price of each ship 
_ should be paid down, the remainder falling due and payable 
in graded annual instalments over a period not exceeding 
ten years. The Government should take and hold a mort- 
gage for the unpaid balance, charging interest thereon at 
the customary commercial rate of five percent. One-fifth 
of this interest. representing the difference between the 
customary Government interest of four percent and the 
customary commercial rate, should be paid into a Mer- 
chant Marine Development Fund to be described here- 
after. 

“The purchaser should be required to agree to insure, 
and keep insured, with an American marine insurance 
company his equity in the vessel, and because the Ameri- 
can marine insurance market has not at present sufficient 
resources to underwrite all the vessels the Government 
has to sell, the Government should carry in its own fund, 
as at present, but for purchaser’s account, hull and ma- 
chinery insurance covering that part of the vessel for 
which payment has not been made. Our experience in 


operation shows that the Government can carry this in- 
surance for at least one percent less than the open market 
rate. However, it is proposed that the open market rate 
be charged, and that the difference be paid into the Mer- 
chant Marine Development Fund. 

“It is understood that no transfer of a vessel to foreign 
registry should be permitted without express permission 
of the Government. 

“Each purchaser who wishes to operate in the foreign 
trade should be obliged to incorporate under Federal char- 
ter, the necessary legislation for which should be passed 
by Congress without delay. Such a charter should pro- 
vide that no stock shall be issued in excess of the money 
value actually paid in on vessel property, and that no stock 
can be issued or transferred to an alien. 

“It should also provide that one member of the Board 
of Directors for each company shall be named by the 
Government. This director should draw no salary, either 
from the steamship corporation or from the Government. 
He should receive only the customary director’s fee for 
each meeting he attends. 

“The same legislation should provide for periodical 
meetings of these Government-named directors in the city 
of Washington, where they will constitute an official body 
which will confer with and advise the Shipping Board, 
or other designated Government agency, upon problems 
arising in, or questions affecting the welfare of, the 
American merchant marine, including the administration 
of the Merchant Marine Development Fund. 

“This fund, drawn from the sources previously indi- 
cated, should be used to relieve such financial difficulties 
as may be encountered in the development of an adequate 
and well-balanced American merchant marine. For in- 
stance: 

“Tt is foreseen that a number of trade routes important 
to the immediate or future welfare of American commerce 
must be established and developed. Some of these routes 
may not yield steamship operating profits until their exist- 
ence shall have attracted an increased volume or better 
balance of trade. Revenue derived from the carriage of 
mail, and possible fees for the training of seamen and 
cadet officers, may partly compensate losses incurred on 
these routes. Still, in cases where the Government sells 
a ship upon condition that it be operated in a route which 
may not prove profitable at once, it will be necessary to 
provide for the payment of defaulted interest from the 


INTERNATIONAL 


188 


Merchant Marine Development Fund, in the discretion of 
the Shipping Board or other Government agency, upon 
recommendation of the Board of Government Directors, 
until such time as the route may begin to yield profit. 
When the ships in the route earn their annual interest 
rate and a profit, one-half the profit earned each year 
should be paid into the Merchant Marine Development 
Fund until all moneys drawn from the fund on account of 
the vessel in question shall have been replaced. The other 
half should go annually to the steamship stockholders. 

“Such vessels cruising in routes which fail to prove 
susceptible of profitable development, and which do not 
serve any purpose of the Government of the United States, 
may be transferred by the Government to other routes. 
However, should the Government become convinced that 
any vessel has failed to make expenses solely or chiefly 
because of incapable management, it may foreclose its 
mortgage on that vessel. 

“On the basis of one billion dollars’ worth of ships, the 
Merchant Marine Development Fund would be, for the 
first year, fourteen million dollars. This amount, investi- 
gation convinces me, would be more than sufficient to care 
for all deficiencies likely to develop during this period. 

“Until sold under the terms just stated, all vessels 
should remain the property of and should be operated by 
the Government of the United States.” 

In order to make this plan effective, according to Mr. 
Hurley, it will be necessary to ask Congress for only three 
statutes: One, to authorize the incorporation of steam- 
ship companies under Federal charter along the lines pro- 
posed; another, to extend the Emergency Board to carry 
hull and machinery insurance in the Shipping Board’s 
fund so that this function may continue to be performed 
by some designated Government agency so long as the 
Government may continue to hold an equity in any of the 
vessels it now owns or has under contract; and a 
third statute to revise the present status of vessel mort- 
gages so as to make them attractive to bankers and other 
investors. 

Mr. Hurley’s plan for the operation, or rather the sale, 
of the new American merchant marine is remarkable for 
its failure to take into consideration conditions which are 
at the bottom of the successful operation of a merchant 
fleet rather than for the things which he proposes to do. 
Mr. Hurley states that personally he is opposed to Gov- 
ernment ownership, except as a last resort. So is prac- 
tically everyone else who appreciates the difficulties of 
operating the merchant marine, but Mr. Hurley admits 
that our foreign trade and the operation of American 
ships will decline unless there is a profit for the men who 
invest their money in this enterprise. 

What assurance does Mr. Hurley’s plan give to investors 
that these vessels can be operated profitably? Shipping 
men and other investors have always had the opportunity 
of buying vessels at current market prices and engaging 
in the shipping business subject to the navigation laws of 
the United States. But past experience has shown that 
existing laws make the cost of operation of American 
vessels so high that it is practically impossible for Ameri- 
can shipping interests to compete for foreign trade. Mr. 
Hurley’s plan ignores this condition entirely and makes 
no provision for overcoming the paramount obstacle in 
the operation of the American merchant marine—that is, 
the high cost of operation. 

The terms under which Mr. Hurley proposes to sell the 
Government ships to private interests are perhaps as 
favorable as could be desired, except that many will un- 
doubtedly believe that it would be a wiser policy to ex- 
tend the time of payment for a longer period—say twenty 
years instead of ten years, as proposed. It is quite true 
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that the economic importance of this great fleet will be 
difficult to overestimate and that the future development 
of our overseas trade and of the domestic industries which 
feed it will depend more upon the successful operation of 
the merchant marine under a sound financial and adminis- 
trative plan than upon any other factor. Mr. Hurley 
points out that under private ownership the man who en- 
ters the shipping business enters a battle against the wits 
of the world and that his success depends upon something 
closely akin to genius. It would indeed be a resourceful 
and skillful ship operator who could accept the burdens 
imposed by American shipping laws and, with no other 
assistance than the opportunity to purchase as many ves- 
sels as he could afford to buy under current market prices, 
achieve success in foreign commerce against the world’s 
competition. 

An attempt is made in this plan to relieve such financial 
difficulties as may be encountered in the early stages of 
development of new steamship lines by means of a Mer- 
chant Marine Development Fund, which, on the basis of 
a billion dollars’ worth of ships, it is estimated will amount 
to about $14,000,000, and which will be administered by 
the Shipping Board or some other Federal agency. This 
fund is created by the setting aside of certain moneys 
representing the difference between the customary com- 
mercial charges for interest and insurance and the rates 
at which the Government in virtue of its peculiar position 
is enabled to charge. It is assumed that any disburse- 
ments which may be made from this fund during the first 
few years will be returned during the last few years of 
the ten-year period required for the payment of the ves- 
sels. Assuming that the money will be placed in an ap- 
proved depository where it can draw interest at 2 percent 
compounded semi-annually, it is estimated that the size 
of the fund for the ten-year period will amount to over 
$83,000,000. The assistance which it is proposed to render 
with this fund is to take the place of Government backing 
for the development of new trade routes in the national 
interest. It is pointed out that not one cent of this fund 
is drawn from the public treasury; instead, the money 
represents profits foreborne by the Government, which is 
not entitled to earn profit while engaged in developing the 
industries of its people. 

If, under the conditions which exist, there should be a 
ready market dmong American investors for the Govern- 
ment ships, the success of this plan might be assured, but 
unless some more definite plan is devised for meeting com- 
petition in overseas commerce, it seems quite likely that the 
Government will have some difficulty in disposing of its 
enormous fleet under the terms proposed. In that case 
a large part of it will remain under Government owner- 
ship, and, as it is inconceivable that this fleet will be kept 
idle, private owners will find that they may be forced into 
competition with a not inconsiderable Government-owned 
and operated merchant fleet—a prospect which cannot be 
viewed without misgiving. 

Mr. Hurley’s opposition to Government ownership, his 
zeal in safeguarding the public from exploitation and his 
broad conception of the economic value of the merchant 
marine to the nation and its future welfare and prosperity 
will meet with universal approval. But, to use his own 
words, “Our first thought must be of the effect of any 
inadequate solution upon the 100,000,000 people who com- 
pose the United States; their interests must come first.” 

We have no apprehension of the results if American 
shipowners can meet their competitors on even terms, but 
until the inequalities in the cost of building and operating 
vessels are disposed of, the future of the American mer- 
chant marine under private ownership is necessarily un- 
certain and obscure. 


INTERNATIONAL 


APRIL, I919 


Our Staff of Contributing Editors 


N order to increase the usefulness of Marine ENcI- 
I NEERING to its readers in‘dealing with the varied 
problems arising in the present-day development of, naval 
architecture, marine engineering, shipbuilding and ship 
operation, we take pleasure in announcing as a part of our 
organization the following staff of contributing editors: 
Professor C. H. Peabody, head of the department of 
naval architecture and marine engineering of the Massa- 
chusetts Institute of Technology; William Gatewood, 
naval architect, Newport News Shipbuilding & Dry Dock 
Company; Rear Admiral C. W. Dyson, U. S. N., head of 
the designing department of the Bureau of Steam Engi- 
neering of the Navy Department; Captain C. A. McAllis- 
ter, engineer-in-chief of the United States Coast Guard 
Service; Commander S. M. Robinson, U. S. N., of the 
Bureau of Steam Engineering; William T. Donnelly, con- 
sulting engineer, and H. McL. Harding, consulting marine 
terminal engineer. 


Shipping Board Appropriations, Con- 

tracts and Cancellations 

N order to set at rest any misapprehensions regarding 
I the resources and future\ plans of the Emergency 
Fleet Corporation for shipbuilding, caused by the signing 
of the armistice and later by the failure of Congress to 
make the appropriations asked for by the Shipping Board, 
MarInE ENGINEERING has secured from Charles Piez, 
director-general of the Emergency Fleet Corporation, the 
following statement outlining the present status of the 
shipbuilding programme, appropriations available and can- 
cellations so far made: 

The net programme of steel cargo, tanker and troop- 
ship construction, after deducting deliveries, suspensions 
and cancellations, is as follows: One thousand and 
twenty-five cargo ships of 7,016,502 deadweight tons, 81 
tankers of 737,320 deadweight tons, and 66 troopships of 
655,150 deadweight tons, or a total of 8,408,972 tons yet 
to be built. Work on wooden ships has been brought 
almost to a standstill. Cancellations of steel ship construc- 
tion, beginning with the armistice, cover 156 cargo ships 
of 1,296,525 deadweight tons, 29 tankers of 268,200 dead- 
weight tons, 35 troopships of 280,000 deadweight tons, 9 
requisitioned cargo ships of 97,700 deadweight tons, and 
56 ocean-going tugs. 

Appropriations for substantially $1,900,000,000 (£390,- 
000,000) have been made for the construction of contract 
ships, of which on March 1 there was an unspent balance 
of something over $500,000,000 (£102,500,000), an amount 
sufficient to carry the work into September, before which 
time it is hoped the new Congress will have provided addi- 
tional funds. A total of $515,000,000 (£105,800,000) has 
also been authorized for requisitioned ships. As the ap- 
propriations from this fund so far made, totaling $415,- 
000,000 (£85,300,000), have been practically exhausted, 
and as the last Congress failed to make additional appro- 
priations asked for, the Emergency Fleet Corporation, 
under perfectly proper definitions, has transferred some 
of the vessels on the requisitioned account to the account 
of the contract ships. The funds provided for plant and 
housing construction and transportation are sufficient to 
carry out substantially the programme originally planned. 
It is apparent, therefore, that the shipyards of the country 
still have a very formidable programme of construction 
ahead of them, and that no fear need be entertained of an 
early cessation of work, if the next Congress will grant 
the necessary appropriations out of the amounts already 
authorized. 
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Credit Where Credit Is Due 


The London Engineer in its issue of February 7, 1919, 
had the following editorial: 

“Unofficial messages indicate that the Constitution class 
will be entirely redesigned, with all propelling machinery 
and boilers placed well below the waterline, a complete 
belt of armor, and a main battery of eight 16-inch guns. 
In other words, the essential features of the latest British 
battle cruisers are to be incorporated in the new American 
ships. It need hardly be said that this decision implies a 
handsome compliment to British naval architects and ship- 
builders, whose prestige has never stood higher than it 
does to-day. Just as the Majestics of 1893 became the 
universally accepted model for battleship construction in 
every foreign country, so our present-day capital ships, 
cruisers, and even torpedo craft, are being duplicated 
more or less faithfully by all the leading naval powers. It 
is, perhaps, the finest tribute of all that the United States, 
which has hitherto endeavored to plan its fighting ships on 
original lines, should now be on the point of rejecting a 
purely American design in favor of one embodying what 
we are entitled to regard as typically British characteris- 
tics.” 

Whether the comments made by the editor of The 
Engineer are justified or not with relation to the battle 
cruisers recently designed for the United States Navy, I 
must take exception to the general remark that hitherto 
the United States has endeavored to plan its fighting ships 
on original lines and now is rejecting a purely American 
design in favor of a typically British design. 

In the first place, the word “endeavored” has been used 
with a peculiarly unhappy inference; as much as to say 
that all endeavors of the United States Navy, where they 
departed from British practice, were failures. 

Referring to the history of the design of war vessels, it 
may be well to point out to our English critic that the 
British battleship design has its foundation in the ex- 
perience gained with the Vonitor and Merrimack during 
the war of the rebellion in the 60’s. Neither of these de- 
signs was British in any sense. 

It would appear, therefore, that we must go back to 
designs worked out in the United States to find the proto- 
type of the present British battleship. Coming down to 
more recent times and to one of the “endeavors” of the 
United States Navy, I would point out that when the 
present system of mounting heavy guns in turrets, one 
firing over the other, on the center line of the vessel was 
brought out by the United States, the British Admiralty 
criticised this disposition in the severest terms. At the 
present time, however, there is no navy in the world, in- 
cluding the British, but what has its major guns mounted 
in the American style. The British Navy, indeed, has 
gone so far as to adopt this inherent principle, in the 
mounting of the guns, on its latest torpedo-boat destroyers. 

Another “endeavor” which I would refer to is that the 
present destroyers of the British Navy, in so far as the 
raised forecastle is concerned, is a direct take-over from 
the destroyers of the United States Navy built between 
the years of 1898 and Io15. 

While willingly assenting to the great research and 
progress made in the design of war vessels by the British, 
and the large amount of pioneer work done by them, 
nevertheless our own modest contributions to the art of 
warship design should not be so summarily dismissed. 

Wirram A. Dosson, Naval Architect, 
Wm. Cramp & Sons Ship & Engine Building Co. 


Shipping Board Contracts for Ships 


Complete List of Vessels Contracted for or Requisi- 
tioned by the Shipping Board Up to January 31, 1919 


STEEL SHIPS CONTRACTED, REQUISITIONED AND CONTRACTS PENDING 


CONTRACTED For, RE- BEING FITTED BALANCE ON 
QUISITIONED AND CON- DELIVERED Out IN WET ON Ways ConTRACTS 
ComMPANY | ‘Typr IDs Wie FS TRACTS PENDING | Basin | 
PER SHIP | No. Tons No. Tons | No. Tons | No. Tons No. Tons 
RECAPITULATION BY DISTRICTS... . | 
INorcheAtlanticane eee ree| Cargo 287 1,920,730) 34 262,825) 34 221,900) 74 540,798) 145 895,207 
Delaware River...... Clie eeektens es 159 1,357,502) 54 399,257) 14 106,300) 34 308,995) 57 542,950 
Delaware River Agencies...... tS 240 1,925,000 4 30,000) 14 111,000! 61 480,500) 161 (1,303.500 
IMEGCCIS INIEMEC, csococcoscgse)| 113 1,053,560| 29 235,960 4 34,800) 21 198,900) 59 583,900 
Southern iascesene ys ee ae nee Ieee 86 VERSO} oo |] oooaes 2 7,000} . 22 169,300} 62 447,000 
SonthernpRacifiche eerie) ees 235 2,147,000) 53 495,000) 27 249,150) 46 416,050) 109 986,800 
NorthernPacifice 2. seen ss 307 2,609,994| 110 910,394) 21 171,600) 45 387,400) 131 {1,140,600 
Greathlakespe eee eerie ss 445 1,683,250) 190 657,750) 41 160,550} 73 293,000) 141 | 571,950 
GCOUNTRYALE Eee ss 1,872 | 13,320,336) 474 | 2,991,186) 157 | 1,062,300) 376 | 2,794,943) 865 | 6,471,907 
Rea Tan tke bce [ | 45 374,670| 15 | 128,820 | | 30 | 245,350 
(Cinhsouadoooosdoaaouu nD oon me | 4 | 40,000 | | 4 | 40,000 
MRO TAT: aysyor le ee eee | 1921 | 13,735,006) 489 3,120,006) 157 | 1,062,300) 376 | 2,794,943) 899 | 6,757,757 
ATES, soo sooBddoadDeDCodD SCO 112 A 9 | 28 2900 75 | A 
Barges int lone ouroeeee| 10 31,000 syste sooo ff | 7,500 9 23,500 
GHANDERO TAL eee | |) 25043 13,766,006] 489 | 3,120,006] 166 | 1,062,300|£ 05 | 2,802,443| 983 | 6,781,257 
RESUME OF ALL STEEL SHIPS BY) | | 
TONNAGE CLASSIFICATION. . .| | | | 
Under 5,000 D. W. Tons..... | Cargo | 510 1,938,322) 225 792,922) 48 186,600, 82 329,800, 155 629,100 
5,000 to 5,999 D. W. Tons... re 215 1,095,625 9 47,900} 25 127,500) 39 198,250) 142 721,975 
6,000 to 7,499 D. W. Tons....| “ 84 573,980) 39 266,400 5 36,500) 16 108,398) 24 162,682 
7,500 to 8,500 D. W. Tons....| “ 271 2,079,790) 27 207,990) 20 152,000) 65 493,500) 159 | 1,226,300 
8,501 to 9,999 D. W. Tons....| “ | 657 5 977 856| 144 | 1,287,586) 48 437,900) 139 | 1,274,620) 326 | 2,977,800 
10,000_and over D. W. Tons... oe | 184 2,069,433) 45 OAZoS lL 121,900| 35 390,375) 93 | 1,039,900 
| | : | 
APOTAL RRM is ctsleloveus | 1,921 13,735,006| 489 | 3,120,006] 157 | 1,062,300) 376 | 2,794,943) s99 6,757,757 
Tugs no D. W. Tons.......... | iD | A 9 || 8B a Es A 
Barges 2,000 D. W. Tons...... | 8 16,000 | | 8 16,000 
Barges 7,500 D. W. Tons...... | 2 15,000 | 1 7,500 | 7,500 
MOTAL A (anna ee | 122 31,000 9 A | 29 7,500} 84 | 23,500 
GRAND EROAI UE EE Ener 2,043 13,766,006 489 |3,120,006! 166 | 1,062,300 405 | 2,802,443! 983 | 6,781,257 
A—Tug Boats no tonnage given. 
STEEL TUGS CONTRACTED FOR AND CONTRACTS PENDING 
| CONTRACTED FOR AND BEING FITTED | BALANCE ON 
| CoNnTRACTS PENDING DELIVERED Our IN WET On Ways | ConrrActTs 
DISTRICT TYPE | ID. Vise SCS || BASIN | 
| | PER SHIP | — 
No. Tons No. Tons No. Tons No. Tons No. Tons 
NOT ne Ati Anticon ee eeenen Ocean | 66 A 6 en is A 45 A 
| | 
Southerners Gari ce ie acrekarrenee Harbor 6 A 4 A 2 A 
Greatiiza kes peerinenr Reece 40 A A 9 A 28 A 
COUMPRS Gogo baqueboude Ocean | 104 A 9 A 24 A 71 A 
Harbor | 8 A 4 A 4 A 
GRAND ELOTAL EEE eieiene 112 A 9 A 28 A 75 A 
STEEL BARGES CONTRACTED FOR | 
AND CONTRACTS PENDING | 
Southern tesa sort ele -eereeree 10 | 31,000 1 7,500 9 23,500 
| | | | 
CONCRETE SHIPSCONTRACT DFOR | | | 
Worn AVEIRO. oo coocconoG00N Cargo 3,500 | il 3,500 1 3,500 
MiddlepAtlantice escent Cargo 3,500 2 | 7,000 2 _ 7,000 
SONS ENG g'a:6.0 pnd BO 0000000000 6 40,500 1 3,000 4 30,000 1 7,000 
SouthernePacifiici-erreeeeereer Tanker | 5 37,500 4 30,000 1 7,500 
Granp Torar..........| | 14 88,500 1 3,000) 11 70,500| 2 15,000 
COMPOSITE SHIPS CONTRACTED FOR 
Bagie Firrep Our BALANCE ON 
CONTRACTED FoR DELIVERED tn Wet Basin On Ways CONTRACTS 
DISTRICT TYPE DESIGN ns 
Total Total | 
No. Ships | Tonnage No. Tons No. Tons No. ‘Tons No. | Tons 
Southernmersenieeerecuacistas Cargo} McClelland | 3,500 24 84,000 6 21,000 7 24,500} 11 38,500 | 
DYSETEH N@ Wloonocaccsoocvas Cargo Balln 4 000 8 32,000 5 20,000 3 12,000 | 
(GRANDHO DALE Eis 32 116,000) 11 41,000) 10 36,500} 11 38,500 | 
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1 South Freeport 
2 Portland 


29 Bristol 
30 Arlington 


3 Stockton Springs 31 Port Richmond 


4 West Lynn 

5 Chelsea 

6 East Boston 
7 Manchester 
8 Fairhaven 

9 Tiverton 

10 Bristol 

11 East Greenwich 
12 Providence 

13 E. Providence 
14 Bridgeport 

15 Groton 

16 Mystic 

17 New London 
18 Noank 

19 §, Norwalk 
20 Stamford 

21 West Haven 
22 Long Is. City 
23 Glenwood 
24North Beach 
25 Great Kills 
26 Brooklyn 

27 Mariners Harbor 
28 Yonkers 


32 West New Brighton 
33 Gloucester 

34 Elizabethport 

35 Camden 

36 Greenwich 

37 Bayonne 

38 Westville 

39 Cornwell 

40 Hog Island 

41 Philadelphia 

42 Cambridge 

43 Chesapeake City 
44 Salisbury 

45 S. Boston 

46 Gildersleeve 

47 Mamaroneck 

43 New York 
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50 Boothbay Harbor 
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1South Freeport 29 Bristol 


2Portland 30 Arlington 
3 Stockton Springs 31 Port Richmond 


4 West Lynn 32 West New Brighton | 


5 Chelsea 33 Gloucester 

6 East Boston 34 Elizabethport 

7 Manchester 35 Camden 

8 Fairhaven 36 Greenwich 

9 Tiverton 37 Bayonne 

10 Bristol 38 Westville 

li East Greenwich 39 Cornwell 

12 Providence 40 Hog Island 

13E. Providence 41 Philadelphia 

14 Bridgeport 42 Cambridge 

15 Groton 43 Chesapeake City 

16 Mystic 44 Salisbury 

I7New London 45S. Boston 

18 Noank 46 Gildersleeve 

19S. Norwalk 47 Mamaroneck 

20 Stamford 48 New York 

21 West Haven 49 Easthampton 

22 Long Is. City 50 Boothbay Harbor 

23.Glenwood 51 E. Deering 

24North Beach © §2 Harriman 

25 Great Kills 53 Trenton 

26 Brooklyn 54 Alameda 

27Mariners Harbor SSEmeryville 

28 Yonkers 56 North Beach 
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ATLANTIC COAST 


Maine 
BANGOR / 
Bangor Shipbuilding Corporation. 
RATH 


Bath Iron Works, Ltd. 
Crosby Navigation Co. 
G, G, Deering Co. 
Kelley-Spear Co. 
Percy & Small, Inc. 
The Texas Steamship Co. 
BELFAST 
Mathews Brothers. 
BIDDERORD) see 
Biddeford Shipbuilding Co. 
BOOTHBAY HARBOR 
The Atlantic Coast Co. 
East Coast Ship Co. 
BREWER 5S 
Bangor-Brewer Shipbuilding Co. 
CANTO 7 
. L. Bean. 
Camden Anchor—Rockland Machine Co. 
Camden Yacht Building and Railway Co. 
EAST BOOTHBAY 
F, C. Adam. 
Tlodgdon Brothers. 
Rice Brothers Co. } 
ELLSWORTH ¥ 
Ellsworth Foundry & Machine Works. 
HARRINGTON 
Frye Flynn Company. 
MACHIAS a 
Machias Ship Construction Company. 
PHIPPSBURG 
Bowker Ship Yard. 
PORTLAND 
Cumberland Shipbuilding Co. 
Portland Ship Ceiling Company. 
Russell Shipbuilding Co. 
ROCKLAND 
Francis Cobb Shipbuilding Company: 
Rockland & Rockport Lime Co. 
SANDY POINT 
Sandy Point Shipbuilding Corp. 
SOUTH FREEPORT 
Freeport Shipbuilding Co. 
SOUTH PORTLAND 
Portland Shipbuilding Co, 
STOCKTON SPRINGS 
Stockton Yards, Ine. 
THOMASTON 
Atlantic Coast Co. 
Dunn & Elliot Co. 
George A, Gilchrest. 


New Hampshire 


PORTSMOUTH 
The Atlantic Corporation. 


Massachusetts 


CHELSEA 
Richard T. Green Co. 
EAST BOSTON 
Atlantic Works. 
Bertelson & Peterson. 
S. W. K. Brooks, 
Simpson’s Patent Dry Dock Co. 


ESSEX 
John F. James & Son. 
Story’s Ship Yard. 


FAIRHAVEN 
New Bedford Dry Dock Co. 
GLOUCESTER 
Burnham Brothers Marine Railways Co. 
The Rocky Neck Marine Railway Company. 
MANCHESTER 
W. B. Calderwood. 
_ NANTUCKET 
Nantucket Shipbuilding Company. 
NEPONSET 
Geo. Lawley & Son Corp. 
QUINCY 
Baker Yacht Basin, Inc. 
Bethlehem Shipbuilding Corp. 
SOUTH BOSTON 
Murray & Tregurtha Co. 
SOUTH SOMERSET 
Crowninshield Shipbuilding Co. 
WEST LYNN 
Coastwise Ship Engineering Co. 


Rhode Island 
BRISTOL 


Herreshoff Mfg, Co., Inc. 
EAST GREENWICH 

Frederic S. Nock. 
NEWPORT 

Newport Ship Yard. 
PROVIDENCE 

Aberthaw Construction Co. 

nates Dry Dock & Marine Railway 

0. 

Providence Engineering Cor 
TIVERTON ‘ aa 

Narragansett Ship Building Co. 


Connecticut 

BRIDGEPORT 

The Lake Torpedo Boat Company. 
ESSEX ; 

Dauntless Shipyard, Incorporated. 
GILDERSLEEVE coe 

The Gildersleeve Ship Construction Co. 
GROTON 

Groton Iron Works (Groton Plant). 
HARTEORD eee : 

Vhe Hartford & New York Transportation 

Co. 

MYSTIC ; 

Mystic Marine Ry. Co. 
NEWINGTON 


L. H. Shattuck, Ine., Shipyard. 
NEW LONDON ; 

Thames Tow Boat Co. 
NOANK 

Groton Iron Works (Noank Plant). 
SOUTH NORWALK 

Miller’s Boat Yard. 
STAMFORD 

Luders Marine Construction Company. 
STONINGTON 

Ship Construction & Trading Co., Inc. 
STRATFORD : 

The Housatonic Shipbuilding Co. 
WEST HAVEN 

The Connecticut Ship & Construction Corp. 

The New Haven Shipyard, Inc. 
WEST MYSTIC 

Wood & McClure. 


New York 


ATHENS 2 
Athens Shipbuilding Corporation. 
Louis B. Harrison Shipyards, Inc. 

BROOKLYN 
Ira S. Bushey & Sons, Inc, 

Theodore Crane’s Sons. 
Furman Dry Dock Co. 

A. Hansen. 

Hunters Point Dry Dock. 
~Jakobson & Peterson. 3 
Morse Dry Dock & Repair Co. 
Robins Dry Dock & Repair Co. 
Schuyler & Caddell. 

Jas. Shewan & Sons, Inc. -? 
Tebo Yacht & Basin Co. 

Ward & Co. 

GLENWOOD LANDING 2) 
Fyfe’s Shipyard. 

GRASSY POINT 
Sutherland & Sons. 

GREAT KILLS 
Great Kills Boat Works. 

GREENPORT 
Eastern, Shipyard Co., Inc. 

Greenport Basin & Construction Co. 
Greenport Ship Co., Inc. 
Sterling Ship Yard & Machine Works. 

HUDSON FALLS 
“Fort Edward” Yard. 

ITHACA 
Cummings Structural Concrete Co. 

KINGSTON 
Kingston Shipbuilding Corp, 

Jacob Rice & Sons, 

LONG ISLAND 
Fougner Concrete Shipbuilding Co., Inc. 

LONG ISLAND CITY 
Astoria Boat Works & Marine Equipment 

Co., Ine. 
The Terry & Tench Co. 

MAMARONECK 
Sound Machine Shop, Inc. 

MARINER’S HARBOR 
Brewer Dry Dock Company. 
Johnson Shipyards Corporation, 
Staten Island Shipbuilding Co. 

NEW BALTIMORE 5 
Wm. H. Baldwin. 

NEWBURGH 
Newburgh Shipyards, Inc. 

Tank-Ship Building Corp. 

NEW YORK ‘CITY 
Cast Steel Ship Corporation. 

Dawn Boat & Shipbuilding Corp. 

Downey Shipbuilding Corp. 

Gas Engine & Power Co. and Chas. L, Sea- 
bury & Co., Consolidated. 

Great Kills Shipyard & Repair Co, 

Robert Jacob Shipyard. 

McAlister Dep does & 

cAllister Dry Dock & Shipyard Co. 

Frank MeWilliams, Inc. Ey 

Henry B. Nevins. 

New Jersey Shipbuilding & Dredging Co. 

New York Yacht, Launch & Engine Co. 

Standard Shipbuilding Corp. 

James Tregarthen & Sons Co., Inc. 

NYACK 
International Shipbuilding and Marine En- 

gineering Corp. 
Julius Petersen. 

PORT JEFFERSON 
Bayles Shipyard, Inc. 

PORT RICHMOND 
Alexander McDonald, Incorporated, 

SOUTH RONDOUT 
C. Wiltebrant Dry Dock Co. 


WATERVLIET 
P. Jesse Matton. 
WEST NEW _ BRIGHTON ses 
National Dry Dock & Repair Co., Inc. 
YONKERS re 
Continental Shipbuilding Corp. 


New Jersey 


ATLANTIC CITY Z 

Atlantic City Steamship & Terminal Co. 
BAYONNE 

The Eleo Works. 

Port Johnston Dry Dock Co. 
CAMDEN 

Camden Shipbuilding Co. 

Dempsey & Sons. 

Mathis Shipbuilding Co. \ 

New York Shipbuilding Corporation. 

Noecker & Ake Shipbuilding Co. 
DORCHESTER 

Shaw & Champion. 
ELIZABETHPORT 

Bethlehem Shipbld. Corp. (Moore Plant. 

New Jersey Dry Dock & Transportation Co, 
GLOUCESTER CITY 

Pusey & Jones Company. 
GREENWICH 

Greenwich Piers Marine Railway Co. 
HOBOKEN 

W. & A. Fletcher Co. 

Tietjen & Lang Dry Dock Co. 
JERSEY CITY a 

Brown Dry Dock Co. a] 

Barge & Lighter Repair Co., Inc. 

Liberty Dry Dock & Repair Co. 

Vulean Iron Works, Inc. 
KEARNEY & 

Federal Shipbuilding Co. 
DIED LE RHR ’ 
: Ambursen Construction Company, Inc. 
NEWARK 

Submarine Boat Corp. ) 
PERTH AMBOY. ! 

Perth Amboy Dry Dock Co. 
WEEHAWKEN ~* 

Union Dry Dock & Repair Co. 
WESDVIEED 

Westville Roat Building Co. 


@ Pennsylvania 
BETHLEHEM 

Bethlehem Shipbuilding Corporation, Ltd. 
BRISTOL 

Merchant Shipbuilding Corp. 
CHESTER 

Chester Shipbuilding Company, Ltd. 

Sun Shipbuilding Company. 
CORNWELLS HEIGHTS 

Traylor Shipbuilding Corp. 
HARRIMAN 

Merchant Shipbuilding Corporation, 
HOG ISLAND 

American International Shipbuilding Corp. 
PHILADELPHIA i 
The William Cramp & Sons Ship & Engine 

Building Company. 
Kensington Shipyard Dept. of Wm. Cramp 
& Sons. S. & E. B. Co. 

The Philadelphia Ship Repair Company. 
Southern Ship Building Company. 


Delaware 
BETHEL 
Smith & Terry, Inc. 
MILFORD 
William G. Abbott Shipbuilding Co. 
Vinyard Ship Building Co. 
SEAFORD 
Delaware Ship Building Co. 
WILMINGTON 
American Car & Foundry Co., Jackson & 
Sharp Plant. 
Bethlehem Shipbuilding Corporation, Ltd., 
Harlan Plant. 
The Pusey & Jones Co. 


Maryland 
ANNAPOLIS . 
-The Chance Marine Construction Co. 
BALTIMORE 
Whe Baltimore Dry Docks & Ship Building 


0. 
Booz Brothers. 
Chesapeake Marine Railway Co. 
Coastwise Shipbuilding Co. 
H. E. Crook Co., Inc. 
McIntyre & Henderson. 
Marine Engine & Boiler Co. 
The Maryland Ship Building Co, 
Nilson Yacht Building Co. 
Redman-Vane Shipbuilding Co. 
Chas. L. Rhode & Sons Co, 
Henry Smith & Sons Co. 
The Spedden Shipbuilding Co. 
Union Shipbuilding Co. 
Wm. E, Woodall & Co. 

CAMBRIDGE 

The Cambridge Mfg. Co. 
Geo. T. Johnson & Sons. 


CHESAPEAKE CITY 

Southern Transportation 

Dept. 

CRISFIELD 

Crisfield Marine Railways. 
ELKTON 

E. Deibert & Co. 
PATRFIELD 

Arundel Shipbuilding Co. 
POCOMOKE CITY 

E. James Tull. 


Co., Shipyard 


. SALISBURY 


Wm. W. Smith. 
Smith & Williams Co. 
SOLOMONS 
M. M. Davis & Son, Inc. 
SPAKKOWS POINT 
Bethlehem Shipbuilding Corp., Ltd., Mary- 
land Shipbuilding Plant. 


Virginia 

ALEXANDRIA 

Virginia Shipbuilding Corporation. 
BATTERY PARI 

Bloxom Bros. Corp. 
FRANKLIN 

The Sharpley Marine Railways. 
HAMPTON 

Hampton Shipbuilding & Dry Dock Corp. 

Newcomb Lifeboat Co., Inc. 
NEWPORT NEWS 

Newport News Shipbuilding and Dry Dock 


Co. 
NORFOLK 
Colonna Marine Railway Corporation. 
National Concrete Boat Co., Inc. 
Norfolk Marine Railway Co., Inc. 
Old Dominion Marine Railway Corp. 
G. T. Taylor Marine Railway Corp. 
W. E. Thomas & Co. 
PORT RICHMOND 
York River Shipbuilding Corp. 
QUANTICO ; 
Mo. Valley Bridge & Iron Co. 
WEEMS 
Humphreys Railway & Lumber Corp. 
WEST POINT 
C, H,. Dunnmead & Son. 
WILLIAMS WHARF 
B. Williams & Co. & Matthews Marine Ry. 


North Carolina 

ELIZABETH CITY 

Elizabeth City Ship Yard Co. 

Maritime Engineeering Corporation. 
MOREHEAD CITY 

North Carolina Ship Building Co, 

Willis Marine Railways. 
WASHINGTON 

Beaufort County [ron Works, Inc. 
WILMINGTON 

Carolina Ship Building Corporation. 

Liberty Shipbuilding Company. 

Naul Shipbuilding Co. 

Wilmington Iron Works—Wilmington Ma- 

rine Railway Co. 


South Carolina 


CHARLESTON 
Valk & Murdoch Co. 


Georgia 

BRUNSWICK 

American Shipbuilding Company. 

Brunswick Marine Construction Corps. 

Brunswick Shipbuilding Co. 

Oscar Daniels Company. 

The Foundation Co. 

United States Maritime Corporation, 
DARIEN 

Darien Shipbuilding Co. 
SAVANNAH 

Concrete Steel Ship Building Co. 

The Foundation Co. 

Georgia Shipbuilding Co. 

Kehoe’s Iron Works. 

National Shinpuilding & Dry Dock Co. 

Soutland Steamship Co. (Shipbuilding 

ept. 
Terry Shipbuilding Corporation. 
Wilkinson Machine Co. 


Florida 

CARRABELLE 

Dempsey-Camp Shipbuilding Co. 
CLEVELAND 

Cleveland Steam Marine Railroad. 
JACKSONVILLE 

Baxter Shipyard, Inc. 

The A. Bentley & Sons Co. 

Jacksonville Dry Dock & Repair Co. 

Merrill-Stevens Co. 

Morey & Thomas. 

. M. Murdock. 

S. Shipping Board, Emergency Fleet 


Corp. 
KEY WEST 
William Curry’s Sons Co. 
MIAMI 
Capt. Geo. J. Pilkington, Covered Storage 
asin & Boat Builder, 
MILLVILLE 
American Lumber Co. 
Gulf Shipbuilding Co. 


MILTON 
Bagdad Shipbuilding Co. 
PENSACOLA. 
EF, F. Bingham. 
The Bruce bry Dock Company. 
Pensacola Shipbuilding Company. 
Pensacola Vessel Construction Corporation. 
The Warren Fish Co. 
SOUTH JACKSONVILLE 
St. John’s River Shipyard Company. 
TAMPA 
Oscar Daniels Company. 
Hillsboro Shipbuilding Co, 
Tampa Dock Co. 
Tampa Shipbuilding & Engineering Co. 
TARPON SPRINGS 
Anclote Shipbuilding Co. 
18. Macrenaris Shipbuilding Corporation. 


Alabama 
MOBILE 

Alabama Dry Dock & Shipbuilding Co. 
Barret Shipbuilding Co, 
Chickasaw Shipbuilding Co. E 
Concrete Shipyard, emergency Fleet Corp., 

Fred T. Ley & Co., Inc. 
Henderson Shipbuilding Co., Inc. 
Mobile Shipbuilding Company. 
Murnan Shipbuilding Corp. 
Shell Bank Shipbuilding Co., Inc. 


Mississippi 
BILOXI 
Mississippi Shipbuilding Corp. 
GULFPORT 


Gulfport Ship Building Company, 
MOSS POINT 

Dantzler Ship Building & Dry Docks Co. 

Hodge Ship Company, Inc. 
PASCAGOULA 

Dierks-Blodgett Shipbuilding Co. 

Gulf Ship Company. 

International Ship Building Company, 


Louisiana 


MADISONVILLE 
Jahneke Shipbuilding Corp. 
MORGAN 
Union Bridge & Const. Co. 
NEW ORLEANS 
Alabama & New Orleans Transportation 


0. 
Doullut & Williams Shipbuilding wo., Inc. 
The Foundation Co. 
Garland Yaru of International Navigation 


orp. 
Jahncke Shipbuilding Corporation. 
The Johnson Iron Works, Ltd. 
Louisiana Shipbuilding Corp. 
New Orleans Dry Dock & Ship Bldg. Co. 
Star Ship Yards. 
SLIDELL 
Louisiana Shipbuilding Corp, 


_ WESTLAKE 


Clooney Construction & Towing Co. 


Texas 


ARANSAS PASS 

Macdonald Engineering Co. 
BEAUMONT 

Beaumont Ship Building & Dry Dock Co. 

Lone Star Shipbuilding Co. 

McBride & Law, General Contractors. 

J. N. McCammon, 
GALVESTON 

J. L. Bludworth. 

Galveston Dry Dock and Construction Co. 

Mo. Valley Bridge & Iron Co. 

Seaboard Transportation & Shipping Co. 
1.OUSTON 

The Direct Navigation Company. 

Houston Ship Building Co. 

Midiand Bridge Co. 

Universal Shipbuilding Company, Inc. 
ORANGE 

International Ship Building Corp. 

National Ship Building Co, (Subsidiary of 

The Nat'l Oil Co.) 

Southern Dry Dock & Ship Building Co. 
ROCKPORT 

Heldenfels Brothers. 


MISSISSIPPI VALLEY 


CHARLESTON, W. VA. 

The Charles Ward Engineering Works. 
DUBUQUE, IOWA 

Dubadie Boat & Boiler Works. 
GRAFTON, ILL 

Rippley Boat Co. 
PADUCAH, KY. 

Howard Shipyards & Dock Co. 
PITTSBURGH, PA. 

American Bridge Co. f 

-The Dravo Contracting Company, 

neering Works Dept. 

Elizabeth Marine Ways. 

Hazelwood Dock ‘Co. 

Pittsburgh Coal Co. 

James Rees & Sons Co. 


Engi- 


POINT PLEASANT, W. VA. 
Enterprise Marine Dock Co. 
Kanawha Dock Co. 

Point Pleasant Dry Dock Co. 

QUINGY, ILL. 

Quincy Marine Ways. 


GREAT LAKES 


ASHTABULA, OHIO 

Great Lakes Engineering Works. 
BAY CITY, MICH: 

James Davidson. 
BENTON HARBOR, MICH. 

Dachel-Carter Shipbuilding Co. 
BRUREALO, N- Y- 

Buffalo Dry Dock Co. 

Buffalo Marine Construction Corporation. 

Ferguson Steel & Iron Co, 

The Lake Shipbuilding Co, 
CHICAGO, ILL. 

Chicago Shipbuilding Co. 

Kraft Ship Yard & Dry Dock Co. 
CLAYTON, N. Y. 

Clayton Ship & Boat Building Corporation, 

IL, TO), dmae bo (Coy, Uae: 
CLEVELAND, OHIO 

Ohio Shipbuilding Co. 

The American Ship Building Co. 

The Great Lakes Towing Co. 
DETROIT, MICH, 

Detroit Shipbuilding Co, 

Great Lakes Engineering Works. 

Im>erial SENHA orp’n. 
DULUTH, MINN. 

McDougall-Duluth Company. 

Marine Iron & Shipbuilding Company. 
ECORSE, MICH. 

Great Lakes Engineering Works. 
FERRYSBURG, MICH. 

Johnston Bros. 
GREEN BAY, WIS. 

Northwest Engineering Works. 

Pe Pee Lhrall’ 
KEWAUNEE, WIS. 

Wisconsin Shipbuilding & Navigation Corp, 
LEVANNA, OHIO 

Barrett Mill & Lumber Co. 
LORAIN, OHIO 

American Shipbuilding Co. 
LUDINGTON, MICH. 

Lunde Boat Bldg. Co. 
MANISTEE, MICH. 

Manistee Ship Bldg. Co. 
MANITOWOC, WIS, 

Burger Boat Company. 

Manitowoe Shipbuilding Co. 
MARINE CITY 

Kenyon’s Shipyard Company. 

Sydney C. McLouth. 
MILWAUKEE, WIS. 

Fabricated Ship Corporation. 

Great Lakes Boat Building Corporation. 

Milwaukee Dry Dock Co. 
MONTAGUE, MICH, 

The Montague Iron Works. 
MUSKEGON, MICH. 

Peninsula Shipbuilding Corporation. 
OGDENSBURG, N, Y. 

The St. Lawrence Marine Railway. 
OSWEGO, N. Y. 

The Foundation Co, 

J. H. & T. C, Goble. 
PORT CLINTON, OHIO 

The Matthews Company. 
PORT HURON, MICH. 

The Foundation Company. 

Wolverine Dry Dock. 
RACINE, WIS. 

Racine Boat Company. 
ROCHESTER, N. Y. 

Rochester Boat Works, Inc. 
ROCKY RIVER, OHIO. 

The Rocky River Dry Dock Company. 
SAULT STE. MARIE, MICH. 

Heckler Bros. 
SAGINAW, MICH. 

Saginaw Shipbuilding Company. 
STURGEON BAY, WIS. 
*  Leatham & Smith Towing & Wrecking Co. 

Universal Shipping Co. 
SUPERIOR, WIS. 

Globe Shipbuilding Company. 

Superior Shipbuilding Co. 

Whitney Brothers Company. 


TOLEDO 
The Toledo Shipbuilding Co. 
WASHBURN, WIS 


Anchor Shipbuilding Co. 
WEST DULUTH, MINN. 
Marine Iron & Shipbuilding Works. 


PACIFIC COAST 
Alaska 
JUNEAU 


Alaska Dry Dock & Mfg. Co. 


Washington 

ABERDEEN 

Gray’s Harbor Motorship Corporation. 
ANACORTES 

Sloan Shipyard Corporation. 
EVERETT 

Pacific Coast Shipbuilding Co, 
MADLOCK 

Hadlock Shipbuilding Co. 


HOUGHTON 
Anderson Shipbuilding Corporation. 
IMOQUIAM 
Matthews Shipbuilding Co. 
OLYMPIA ; 
Sloan Shipyards Corp. 
RAYMOND 
Sanderson & Porter. 
SEATYLE 
Allen Shipbuilding Company. 
Ames Shipbuilding & Dry Dock Company. 
J. F. Duthie & Co. 
Elliott Bay Shipbuilding Co. 
Inter-Ocean Barge & ‘Transport Company. 
McAteer Ship Bldg. Co. 
Maritime Boat and Engine Works, Inc. 
Meacham & Babcock Shipbuilding Co. 
National Shipbuilding Co. 


National Steel Construction Co, 
Nilson & Kelez Shipbuilding Corporation. 
Paterson-MacDonald Shipbuilding Co. 
J. H. Price Shipbuilding Company. 
Puget Sound Bridge & Dredging Co. 
Seattle North Pacific Shipbuilding Co. 
Skinner & Eddy Corporation. 
Tregoning Boat Company. 
West Waterway Boat Building Company. 
Wilson Shipyards. 
SOUTH BELLINGHAM 
Pacific American Fisheries, 
SOUTH BE.,D 
South Bend Shipyard Co., Inc. 
TACOMA 
American Concrete Pipe & Shipbuilding 
Company. 
The Foundation Co. 
Seaborn Shipyards Company. 
Tacoma Ship Building Co. 
Todd Dry Dock and Construction Corp. 
Wright Ship Yards. a 
VANCOUVER 
Motorship Construction Co. 
G. M. Standifer Construction Corp. 
WINSLOW, WASH. 
D. W. Hartzell, Inc. 


Oregon 

ASTORIA 

McEachern Ship Co. 

Geo. F. Rodgers & Company. 

Wilson Shipbuilding Company. 
COLUMBIA CITY 

Sommarstrom Shipbuilding Co. 
MARSHFIELD 

Coos Bay Shipbuilding Company, 
NORTH BEND 

Kruse & Banks Shipbuilding Company. 
NORTH PORTLAND 

G, M. Standifer 
PORTLAND 

Albina Engine & Machine Works, Inc. 

Coast Ship Building Co. 

Columbia Inaeintsening Works. 

Columbia River Ship Building Corp. 

Grant Smith-Porter Ship Company. 

The Foundation Co. 

Kiernan & Kern. 

Northwest Steel Co. 

Peninsula Shipbuilding Company. 

Supple-Ballin Shipbuilding Corp. 

Willamette Shipbuilding Co. 
ST. HELENS 

St, Helens Shipbuilding Co. 


Construction Corp. 


California 


BAY POINT, CONTRA COSTA COUNTY 
Pacific Coast Shipbuilding Co. 
BENICIA ‘ ‘ 
Benicia Shipbuilding Corp. 
EAST OAKLAND Se ge 
Hanlon Dry Dock & Shipbuilding Co., Inc. 
EUREKA 
Hammond Lumber Company. 
LONG BEACH eee 
Long Beach Shipbuilding Co, 
OAKLAND 
Apex Manufacturing Co., Oakland, Emery- 
ville, Cal. i 
Hanlon Dry Dock & Shipbuilding Co. 
Moore Shipbuilding Company. 
San Francisco Ship Building Co. 
Union Construction Co. 
PITTSBURGH 
B. P. Lanteri. 
SAN _ DIEGO : 
Pacific Marine and Construction Company. 
San Diego Marine Construction Co, 
San Diego Shipbuilding & Dry Dock Co. 
SAN _ FRANCISCO 
Cc. L. Arques. A ae 
Bowes & Andrews (Ship Repairing). 
Main Iron Works. 
Pacifie Coast Shipbuilding Company. 
Rolph Shipbuilding Company. 
Union Iron Works Co. 
Western Pipe & Steel Co. of California. 
SAN PEDRO 
Los Angeles Shipbuilding & Dry Dock Co. 
Southwestern Shipbuilding Company. 
SO, SAN FRANCISCO 
Schaw Batcher Shipbuilding Co. 
WILMINGTON Ms 
R. J. Chandler Shipbuilding Co, 
Fulton Shipbuilding Company. 
West Coast Shipbuilding Co. 
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MILTON 
Bagdad Shipbuilding Co. 
PENSACOLA. 
F. EF. Bingham. 
The Bruce bry Dock Company. 
Pensacola Shipbuilding Company, 
Pensacola Vessel Construction Corporation. 
The Warren Fish Co. 
SOUTH JACKSONVILLE 
St. John’s River Shipyard Company. 
TAMPA 
Oscar Daniels Company. 
Hillsboro Shipbuilding Co, 
Tampa Dock C 
Vampa Shipbuilding & Engineering Co. 
TARPON SPRINGS 
Anclote Shipbuilding Co. 
I. Macrenaris Shipbuilding Corporation. 


Alabama 
MOBILE 
Alabama Dry Dock & Shipbuilding Co, 
Barret Shipbuilding Co, 
Chickasaw Shipbuilding Co. 
Concrete Shipyard, Emergency Fleet Corp., 
Fred T. Ley & Co., Inc. 
Henderson Shipbuilding Co., Inc. 
Mobile Shipbuilding Company. 
Murnan Shipbuilding Corp. 
Shell Bank Shipbuilding Co., Inc. 


Mississippi 
BILOXI 
a el Shipbuilding Corp. 
GULFPORT 


Culeponts aap Building Company, 
MOSS POIN 

Dantzler Ship Building & Dry Docks Co. 

Hodge oun Company, Inc. 
PASCAGOUL 

Dierks- Bioacets Shipbuilding Co. 

Gulf Ship Company. 

International Ship Building Company, 


Louisiana 


MADISONVILLE 
Jahncke Shipbuilding Corp. 
MORGAN 
Union Bridge & Const. Co. 
NEW ORLEANS 
Alabama & New Orleans Transportation 


oO. 

Doullut & Williams Shipbuilding Uo., Inc. 
The Foundation Co. 

Garland Yaru of International Navigation 


| Corp. 


jahnces Shipbuilding Corporation. 
The Johnson Iron Works, Ltd, 
Louisiana Shipbuilding Corp 
New Orleans Dry Dock & Ship Bldg. Co. 
Star Ship Yards. 
SLIDELL 
Louisiana Shipbuilding Corp, 
WESTLAKE 
Clooney Construction & Towing Co. 


Texas 


ARANSAS PASS 

Macdonald Engineering Co. 
BEAUMONT 

Beaumont Ship Building & Dry Dock Co. 

Lone Star Shipbuilding Co 

McBride & Law, General Contractors. 

J. N. McCammon, 
GALVESTON 

J. L. Bludworth. 

Galveston Dry Dock and Construction Co. 

Mo. Valley Bridge & Iron Co. 

Seaboard Transportation & Shipping Co. 
1,.0USTON 

The Direct Navigation Company. 

Houston Ship Building Co 

Midiand Bridge Co. 
__ Universal Shipbuilding Company, Inc. 
ORANGE 

International Ship Building Corp. 

National Ship Building Co, (Subsidiary of 

The Nat’l Oil Co.) 

Southern Dry Dock & Ship Building Co. 
ROCKPORT 

Heldenfels Brothers. 


MISSISSIPPI VALLEY 


CHARLESTON, W. VA. 

The Charles Ward Engineering Works. 
DUBUQUE, IOWA 

Dubuque Boat & Boiler Works. 
GRAFTON, ILL. 

Rippley Boat Co. 
PADUCAH, KY. 

Howard Shipyards & Dock Co. 
PITTSBURGH, PA. 

American Bridge Co. 

The Dravo Contracting Company, 

neering Works Dept. 

Elizabeth Marine Ways. 

Hazelwood Dock Co. 

Pittsburgh Coal Co. 

James Rees & Sons Co. 


Engi- 


POINT PLEASANT, W. VA. 
Enterprise Marine Dock Co. 
Kanawha Dock Co. 

Point Pleasant Dry Dock Co, 

OUINGYARTEE: 

Ouiney Marine Ways. 


GREAT LAKES 


ASHTABULA, OHIO 
Great Lakes Engineering Works. 
BAY CITY, MICH: 
James Davidson. 
BENTON HARBOR, MICH. 
Dachel-Carter Shipbuilding Co. 
BUFFALO, N. Y. 
Buffalo Dry Dock Co. 
Buffalo Marine Construction Corporation. 
Ferguson Steel & Iron Co. 
The Lake Shipbuilding Co, 
CHICAGO, ILL. 
Chicago Shipbuilding Co. 
Kraft Shey Yard & Dry Dock Co, 
CLAYTON 
Clayton Ship & Boat Building Corporation, 
L. E. Fry & Co., Inc. 
CLEVELAND, OHIO 
Ohio Shipbuilding Co. 
The American Ship Building Co. 
The Great Lakes Towing Co. 
DETROIT, MICH, 
Detroit Shipbuilding Co. 
Great Lakes Engineerin 
Im-erial Shipbuilding 
DULUTH, MINN. 
McDougall-Duluth Company. 
Marine Iron & Shipbuilding Company. 
ECORSE, MICH 
Great Lakes Engineering Works. 
FERRYSBURG, MICH. 
Johnston Bros. 
GREEN BAY, WIS. 
Northwest Engineering Works. 
P. F. Thrall. 
KEWAUNEE, WIS. 


Works. 
orp’n. 


Wisconsin Shipbuilding & Navigation Corp, 


LEVANNA, OHIO 

Barrett Mill & Lumber Co. 
LORAIN, OHIO 

American Shipbuilding Co. 
LUDINGTON, MICH. 

Lunde Boat Bldg. Co. 
MANISTER, MICH. 

Manistee Ship Bldg. Co. 
MANITOWOC, WIS. 

Burger Boat Company. 

Manitowoc Shipbuilding Co. 
MARINE CITY 

Kenyon’s Shipyard Company. 

Sydney C. McLouth. 
MIL Ww AUKER, WIS. 

Fabricated Ship Corporation. 

Great Lakes Boat Building Corporation. 

Milwaukee Dry Dock Co. 
MONTAGUE, MICH. 

The Montague Ripe Works. 
MUSKEGON, MICH 

Peninsula Shipbuilding Corporation. 
OGDENSBURG, Wo 

The St. Teas Marine Railway. 
OSWEGO, N. Y 

The TORR OOS Co, 

Io Jel, &e Ike Goble. 
PORT CLINTON, OHIO 

The Matthews Company. 
PORT HURON, MICH. 

The Foundation Company. 

Wolverine Dry Dock. 
RACINE, WIS. 

Racine Boat Company. 
ROCHESTER, N. Y. 

Rochester Boat Works, Inc. 
ROCKY RIVER, OHIO, 

The Rocky River Dry Dock ‘Company. 
SAULT STE. MARIE, MICH. 

Heckler Bros. 
SAGINAW, MICH. 

Saginaw Shipbuilding Company. 
STURGEON BAY, WIS. 
* “Leatham & Smith Towing & Wrecking Co. 

Universal Shipping Co. 
SUPERIOR, WIS. 

Globe Shipbuilding Company. 

Superior Shipbuilding Co. 

Whitney Brothers Company. 
TOLEDO 

The Toledo SEN Co. 
WASHBURN, WIS 

Anchor Shipbuilding Co. 
WEST DULUTH, MINN. 

Marine Iron & Shipbuilding Works. 


PACIFIC COAST 
Alaska 
JUNEAU 
Alaska Dry Dock & Mfg. Co. 


Washington 

ABERDEEN 

Gray’s Harbor Motorship Corporation. 
ANACORTES 

Sisen mshipyand Corporation. 
EVERET 

Pacific Coast Shipbuilding Co, 
MADLOCK 

Hadlock Shipbuilding Co. 


HOUGHTON ib\es 
Anderson Shipbuilding Corporation. 
HOQUIAM 
Matthews Shipbuilding Co. 
OLYMPIA 
Sloan Shipyards Corp. 
RAYMOND 
Sanderson & Porter. 
SEATTLE ’ 
Allen Shipbuilding Company. 
Ames Shipbuilding & Dry Dock Company. 
J. F. Duthie & Co. 
Elliott Bay Shipbuilding Co. 
Inter-Ocean Barge & Transport Company. 
McAteer Ship Bldg. Co. 
Maritime Boat and Engine Works, Inc. 
Meacham & Babcock Shipbuilding Co. 
National Shipbuilding Co. 
National Steel Construction Co, 
Nilson & Kelez Shipbuilding Corporation. 
Paterson-MacDonald Shipbuilding Co. 

t; H. Price Shipbuilding Company. 
Puget Sound Bridge & Dredging Co. 
Seattle North Pacific Shipbuilding Co. 

Skinner & Eddy Corporation. 

Tregoning Boat Company. 

West Waterway Boat Building coninan ys 

Wilson Shipyards. 
SOUTH BELLINGHAM 

Pacific American Fisheries, 
SOUTH BE..D i 

South Bend Shipyard Co., Ine. 
TACOMA E 

American Concrete Pipe & Shipbuilding 

Company. 

The Foundation Co. 

Seaborn Shipyards Company. 

Tacoma Ship Building Co. 

Todd Dry Dock and Construction Corp, 

Wright Ship Yards. <5 
VANCOUVER 

Motorship Construction Co. 

M. Standifer Construction Corp. 

WINSLOW, WASH. 

D. W. Hartzell, Inc. 


Oregon 
ASTORIA 
McEachern Ship Co. 
Geo. F. Rodgers & Company. 
Wilson Shipbuilding Company. 
COLUMBIA CITY pean 
Sommarstrom Shipbuilding Co. Bas! 
MARSHFIELD my 
Coos Bay Shipbuilding Company, 
NORTH BEND 
Kruse & Banks Shipbuilding Company. 
NORTH PORTLAND 
G, M. Standifer 
PORTLAND 
Albina Engine & Machine Works, Inc. 
Coast Ship Building Co. 
Columbia Engineering Works. 
Columbia River Ship Building Corp. 
Grant Smith-Porter Ship Company. 
The Foundation Co. 
Kiernan & Kern. 
Northwest Steel Co. 
Peninsula Shipbuilding Company. 
Supple-Ballin Shipbuilding Corp. 
Willamette Shipbuilding Co. 
ST. HELENS 
St, Helens Shipbuilding Co. 


RY 


California 


BAY POINT, CONTRA COSTA COUNTY 
Pacific Coast pohipbuilding Co. 
BENICIA 
Benicia Shipbuilding Corp. 
EAST OAKLAND 
Hanlon Dry Dock & Shipbuilding Co., Inc. 
EUREKA 
Hammond Lumber Company. 


Construction Corp. 


LONG BEACH 
Long Beach Shipbuilding Co, 
OAKLAND 
Apex Manufacturing Co., Oakland, Emery- 
ville, Cal. 


Hanlon Dry Dock & Shipbuilding Co. 

Moore Shipbuilding Company. 

San Francisco Ship Building Co. 

Union Construction Co. 
Cee 

P. Lanteri. 

SAN. DIEGO 

Pacific Marine and Construction Company. 

San Diego Marine Construction Co, 

San Diego Shipbuilding & Dry Dock Co. 
SAN FRANCISCO 

L. Arques. 

Bowes & Andrews (Ship Repairing). 

Main Iron Works. 

Pacific Coast Shipbuilding Company. 

Rolph Shipbuilding Company. 

Union Iron Works Co 

Western Pipe & Steel Co. of California. 
SAN PEDRO 

Los Angeles Shipbuilding & Dry Dock Co. 

Southwestern Shipbuilding Company. 
SO, SAN FRANCISCO 

Schaw Batcher Shipbuilding Co. 
WILMINGTON 

R. J. Chandler Shipbuilding Co. 

Fulton Shipbuilding Company. 

West Coast Shipbuilding Co. 
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WOOD SHIPS CONTRACTED FOR AND CONTRACTS PENDING BY DISTRICTS AND DESIGNS 


| | 


CONTRACTED FOR BEING FITTED BALANCE ON 
AND PENDING }DELIVERED Out IN WET On Ways ConTRACT 
DIsTRIcT DESIGN BASIN | 
| Total Total | | ] 
| No. Ships Tonnage No. Tons No. | Tons | No. Tons No. Tons 
} 
NorthweA tlanticnsy-ticcierttirerieeicicrerins Ferris 91 318,500) 16 56,000) 30 105,000| 35 | 122,500] 10 35,000 
Continental 1 1,500 | | 1,500 
MiddiepAtianticonasnrii icici ne Ferris 32 112,000) 4 14,000) V7 | 593500) 11 38,500 
GORENG gogooogosbo dco doonoTdGdpaTd Ferris | 89 311,500) 14 49,000} 20 | 70,000) 36 126,000} 19 66,500: 
| Dougherty 6 30,000) | 6 30,000 
CIR cae tO ES ERG OR area een | Ferris 78 273,000) 2 7,000) 21 73,500) 34 | 119,000/ 21 73,500 
Dougherty 34 164,000 2 9,400) 6 28,200) 7 33,800} 19 92,600 
SOnthernpeaciiicy. raamirniiiiiie Ferris 43 150,500 4 14,000) 11 | 38,500; 20 | 70,000 8 28,000 
Hough 13 45,500) 11 38,500 2 7,000) 
Northern Pacificn sesh miat i cits dena Aiten eee 1 3,650 1 || _3)650| | 
Pac.-Amer. 7 24,500 1 3,500 3 | 10,500 3} 103500 
Patt.-Mc- 
Donald 4 19,200 | | 4 19,200 
Grays Harbor 27 108,800 7 28,000! 10 40,000} 6 24,400 4 16,400 
Ferris 105 367,500) 23 80,500) 31 108,500) 43 147,000 
IDRC NG Il,coconc000000000000n000 Ballin 20 90,000 2 9,000 7 31,500} 11 49,500 
Hough 26 91,000} 14 49,000} 10 35,000 2 | 7,000 
Peninsula 12 48,000 1 4,000 7 28,000) 4 16,000 
Ferris 38 308,000) 14 49,000) 30 105,000; 28 | 98,000) 16 56,000 
—_ | oe | | | 
Greatphakesi)! 5 oon nae een ee Lake & Ocean 1 2,500} 1 2,500 | | 
GRANDELOTALEE Eee iene 678 2,469,650| 110 390,400) 188 675,850) 242 | 866,700} 138 536,700 
{ " { ! 
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Twin-Screw Troopship of 13,000 Tons D.W. 


Three-Deck Combined Passenger and Cargo Vessel of 20,900 
Tons Displacement on Draft of 31 Feet 9 Inches—Speed, 14 Knots 


QC) NE of the most important classes of vessels author- 
ized by the Shipping Board during the war was a 
fleet of twin-screw three-deck troopships designed to 
carry a total deadweight of 13,000 tons on a mean draft 
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Although these vessels were originally designed as 
troopships, and are being constructed as such, they can 
readily be converted into combined passenger and cargo 
steamers for commercial service. Orders for seven of 
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Fig. 1.—Section Through 


of 31 feet 9 inches. While in use as troopships, the ves- 
sels will have accommodations for about 2,700 troops, and, 
at the same time, will carry 7,000 tons deadweight. The 
designed speed is 14 knots, but reserve power is provided 
with the original intention of giving the ship, while in the 
war zone and lightened in draft, the necessary power to 


obtain a speed of 15 knots. 


Hold of 13,000-Ton Troopship 


these vessels were placed with the New York Shipbuild- 
ing Corporation, Camden, N. J., by the Shipping Board. 
The principal dimensions are as follows: 


ILRI OSTA 5 4000900000000000000000000 522 feet 6 inches 
Length per classification rules.........--.++++++-+- 502 feet 
Beampmolded) pee eeee cere eee » 162 feet 
Depth to A deck .........------ se eee eee settee: . 42 feet 
WepthitoyB) decks sae. ss ee oer 32 feet 8 inches 
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TWIN-SCREW TROOPSHIP OF 13,000 TONS DEADWEIGHT 


Designed and Built by the New York Shipbuilding Corporation, Camden, N. J. 
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Fig. 3.—Midship Section of 13,000-Ton Troopship 
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3 Designed edranyenclls oad ieee tere 31 feet 9 inches 

& Corresponding displacement, about............. 20,900 tons 

s & Se we Corresponding deadweight capacity, about....... 13,000 tons 

ofall QRS. © 8 IbnGhiCEMICGl INORSEDOVWIEP cocoscsocgcc0 cd 00d c0boogooacgse 000 
WOO>g & Ww § : 7s 

B Ones ad Speedbonvtrial ye eee etter cece a eee fee 14% knots 

oi ORE OF BB GEN Usb ethe Do ntErd aoe MAD S does Ob cide do) dau odor 24) feet 

| | | | SARs 3 Total cubic capacity, about............... 655,000 cubic feet 

g i B Deadweight capacity as a trooper (on trial)...... 7,000 tons 

= [sam & Number of passengers (troops)....................-- 2,700 

ie a The hull is designed with a straight stem and cruiser 

y stern with three complete steel decks, designated as A, B 


and C decks, with steel deckhouses amidships and a short 
poop and forecastle and a long bridge. 
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GENERAL ARRANGEMENT 


The tops of the deckhouses are carried out to the sides 
of the vessel to form a boat deck which is of steel un- 
sheathed. A wooden wheel house and chart room are 
placed forward on the boat deck, and a similar house for 
winches aft. A flying bridge is placed at the level of 
these structures at each end of the superstructure. 

A double bottom extends from the forward peak to the 
after end of No. 8 hold and is divided by transverse mem- 
bers into ten main compartments on each side. The com- 
partments under the engine room are arranged to carry 
feed water only, while all other compartments are ar- 
ranged for carrying either fuel oil or water ballast. 

Above the tank top the hull is subdivided by thirteen 
transverse watertight bulkheads, all of which extend up 
to A deck, giving six cargo holds forward and four aft of 
the machinery space. Separate compartments are pro- 
vided for the engines and boilers. Wing bulkheads, ex- 
tending up to B deck, are fitted in the boiler room to 
form side tanks for fuel oil. 

All accommodations for officers are provided above 
decks. The B and C decks are used for accommodating 
about 2,500 troops, in addition to the naval crew. 

Each of the regular cargo holds is reached through 
large hatches in all of the decks. Each hatch is served 
by two cargo booms located at derrick posts, each boom 
being served by a single-drum single-geared winch. 

As a troop transport the vessel is subdivided for a 
three-compartment ship with 30 percent permeability for 
the cargo and troop spaces and engine and boiler spaces, 
this condition to obtain with the vessel carrying 7,000 
tons total deadweight. 
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Fig. 4.—General Arrangement Plans of B and C Decks 


HuLL CoNSTRUCTION 


The hull is built with transverse framing, the frames 
being spaced 30 inches center to center amidships and re- 
duced at the ends. There is no sheer amidships, but at the 
ends the sheer is quite pronounced. The B and C decks 
have no camber, while all weather decks have a camber 
of 15 inches in 62 feet. 

Above the tank top the frames are channel section ex- 
cept in the peaks and in way of excessive bevel, where 
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ae oH 5 they are built up of angles and reverse angles. Solid 
pe S floors are fitted on every third frame with angle frames 
ag Hoi} & and reverse frames. Double frames or their equivalent 
iia are fitted on every floor from three-fifths length forward 
| to the collision bulkhead. 
i The center keelson is continuous throughout the length 


of the ship. Two longitudinals are fitted on each side of 
the center keelson, intercostal between solid floors with 
the thickness increased under the boilers. 

No web frames are fitted in the cargo holds. The stay- 
ing and stiffening of the fuel oil bunkers in the boiler 
space render the fitting of web frames in these spaces 
unnecessary. Two web frames are fitted in the engine 
room and webs are also fitted as panting frames at the 
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ends. No side stringers are fitted amidships, but short 
stringers are fitted at the ends to resist panting. 

All of the decks are steel plated, riveted to channels on 
every frame. On B and C decks the deck beams are 
joggled down with the plating worked flush. The deck 
beams stop at the inner face of the frames. 

The cargo holds are free from pillars, strength being 
provided by girders well supported at the bulkheads. Pil- 
lars are fitted only at the ends of the ship and locally. 

The steam windlass, of the spur-geared type, tfiple- 
geared, is located under the forecastle with the engine on 
the same bed. There are twenty cargo winches, sixteen 
of which are 8% inches by 8 inches, double-cylinder, 
single-drum, single-geared reversible winches with one 
winch head on each winch, and four others, two forward 
and'two aft, of the double-geared single-drum type, each 
with two large winch heads. In connection with the 
steam heating system, a system of mechanical ventilation 
is fitted for the troop spaces. Steam coils are placed in 
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the discharge ducts of the mechanical ventilating system, 
which is operated by electrically driven fans. 

Electricity is furnished by three 50-kilowatt turbo 
generating sets, and an auxiliary lighting circuit, operated 
by a 25-volt storage battery, is provided on the boat deck 
for the illumination of lifeboats and handling gear. 

The refrigerating plant, of the brine circulating system, 
consists of two main machines, each of about Io tons 
capacity. Each machine is self-contained and includes the 
compressor engine and all necessary apparatus. 


PROPELLING MACHINERY 


Propulsion is by two sets of four-cylinder triple-expan- 
sion reciprocating engines with cylinders 24 inches, 40% 
inches, 54 inches and 54 inches diameter by 45 inches 
stroke, supplied with steam at 220 pounds pressure by six 
single-end Scotch boilers, 15 feet 3 inches mean diameter 
and 11 feet 6 inches long between heads, giving a total 
heating surface of about 16,000 square feet. 

The engine cylinders are mounted on four 
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Fig. 5.—Details of Bulkhead Construction- 


10 inches stroke. There are also two main 
air pumps of the vertical twin-beam single- 
acting type with one steam cylinder and two 
air cylinders, 14 inches and 28 inches by 18 
inches. 


AUXILIARIES 


The engine room auxiliaries include 
a feed water heater with a capacity for 
heating 125,000 pounds of water per hour 
from 90 degrees to 212 degrees F. with ex- 
haust steam at 5 pounds gage; a feed and 
filter tank of 1,400 gallons capacity ; two in- 
jectors of the double-tube type with 2-inch 
suction and discharge; two evaporators, 
each with a capacity of 25 tons per twenty- 
four hours, and two distillers, each to pro- 
duce 3,000 gallons of potable water in 
twenty-four hours. There is also an aux- 
iliary condenser with a cooling surface of 
1,000 square feet. 
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The engine room auxiliary equipment includes the fol- 

lowing pumps: 
PUMPS 

Two vertical simplex main feed, 14 inches and ro inches by 
24 inches. 

One vertical simplex auxiliary feed, 10 inches and 7 inches 
by 24 inches. 

One horizontal duplex ballast, 10 inches and 12 inches by 
12 inches. 

One horizontal duplex, fire and bilge and general service, 
12 inches and 8% inches by 12 inches. 

One horizontal duplex sanitary, 714 inches and 9 inches by 
TO inches. 

One vertical simplex engine room bilge, 6 inches and 7 
inches by 12 inches. 

Two horizontal duplex fresh water, 714 inches and 6 inches 
by Io inches. 

One horizontal duplex drinking water, 414 inches and 334 
inches by 4 inches. 
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One horizontal duplex evaporator feed, 714 inches and 6 
inches by Io inches. 

One horizontal simplex combined air and circulating, Io 
inches and 12 inches and 14 inches by 12 inches. 

One vertical duplex oil transfer, 744 inches and 9 inches by 
Io inches. 

Two vertical duplex oil service, 714 inches and 414 inches 
by 10 inches. 

One horizontal duplex ice machine condenser circulating, 
6 inches and 534 inches by 6 inches. 

Two horizontal duplex brine circulating, 6 inches and 534 
inches by 6 inches. 


The boiler room auxiliaries, in addition to the appa- 
ratus in connection with the mechanical atomizing oil 
burners, include two forced draft fans direct connected 
to single cylinder vertical engines each capable of deliver- 
ing 28,000 cubic feet of air per minute against a static 
pressure of 3 inches of water. 


Oil Tank Steamer of 10,100 Tons D. W. 


Type of Vessel Authorized by the Shipping Board— 
Cargo Space Divided Up Into 18 Main and 8 Summer Tanks 


S a part of the fleet of oil tankers ordered by the 
United States Shipping Board Emergency Fleet 
Corporation during the war, the Sparrows Point (Mary- 
land) plant of the Bethlehem Shipbuilding Corporation is 
building ten single-screw tankers of 10,100 tons dead- 
weight capacity each. In these vessels the machinery is 
located aft and the pump room forward. There are 
duplicate electric light sets, and all the auxiliary ma- 
chinery usually fitted on oil tankers. The dimensions of 
the vessels are as follows: 


Length between perpendiculars............ SS 6:0 
Beam, molded 
Depth, molded to upper deck ............. 
Heisht between decks) es... 022 oe 


435 feet 
i MOI ERAS cbonslaysnsicsels Aco cut mea ateesne 56 feet 
33 feet 6 inches 
7 feet 6 inches 


PHOS CORIMCKIME 5 o0000000006000000005000050000005000¢ 0.775 
Dyeati, loaded! 5000000000000000005000000000000000006 26 feet 
Deadweight capacity at above draft............. 10,100 tons 
Nemlber OF iaarin Onl GaralkS. o560600000000000000000 00000006 I 
INGmaDer OF Cobre (AIIKD, oc500000000000000000000000000 8 
Total capacity main tanks for fuel oil........... 10,140 tons 
CAPACITIES OF Ort TANKS 

Tons 

Micra ral famille odo nconcccccdcecog00d00000 0000080000000 844 


Wilasin Woe) WAS o6000900000000000000000000000000000¢ 75 


Deep taalle formal coocaccco00 000000000 0000000000000 820 
ANAL Teel: on OO CEs hae ec odoeas cote ndoseas dad oo. 11,879 
Refinedmoil wsummenntanksiane een ere rrr eee emmmCoo, 
PCMAG Crl, MAIN CRO TANKS .oocccoccccvccccsccc0008 8,241 
Tora smatinedl ‘tl Gescococccccc Ho cons d0odoso0cds000000 9,140 


The hull is built on the Isherwood system of longitudinal 
framing, with a straight stem and elliptical stern with a 
poop deck, a bridge house amidships and full topgallant 
forecastle forward. 


HuLit CONSTRUCTION 

The engine and boiler spaces are of such dimensions 
and so arranged as to gain a 32 percent deduction for ton- 
nage. Intermediate athwartship bulkheads are fitted, 
dividing the petroleum cargo spaces into nine compart- 
ments, extending from the keel to the top of the expansion 
trunk. A longitudinal oiltight bulkhead is fitted in the 
petroleum and fuel compartments and carried through the 
cofferdam and forward ballast tanks to the collision bulk- 
head. At the forward end it is extended through the 
pump room. 


The summer tanks are emptied and filled through two 
6-inch lines led to the main pumps. 

A double bottom, built on the cellular system, is fitted 
under the engine and boiler room spaces. These tanks are 
used for fresh water and the fore and after peak tanks 
for ballast. The forward deep tank may be used for 
either ballast or fuel oil. The tank under the machinery 
space is divided fore and aft and athwartships into four 
tanks for convenience in trimming the vessel. 

In all, the hull is subdivided by sixteen bulkheads, in- 
cluding the screen between the engine and boiler rooms, 
fourteen of which are oiltight and one watertight. The 
stringers in the holds are stopped at the bulkheads and 
connected with gussets. 


Carco Ort Pieinc SYSTEM 


The cargo oil piping system consists of two 16-inch by 
14-inch by 24-inch horizontal duplex pumps installed in 
the pump room. The suction system consists of a 10-inch 
main on each side of the centerline connecting with the 
main tanks only. Each main cargo tank has one 8-inch 
suction. The pumps are so arranged that either separately 
or together they may discharge into a single 12-inch dis- 
charge main running along the upper deck. Two con- 
néctions, 8 inches diameter, are made from the deck dis- 
charge main to the main suction line on each side of the 
ship for filling or discharging back to each tank through 
the main suction. There are two Io-inch discharge 
branches, one forward and one aft, fitted to the main dis- 
charge line of the ship. A 10-inch discharge branch is 
fitted to the main discharge line on each side of the ship 
amidships. An 8-inch discharge line is extended to the 
after end of the poop deck. 

The deck machinery includes windlass, capstan and 
winches of the Bethlehem-Moore plant make. Electricity 
is furnished by two 15-kilowatt sets. 


PROPELLING MACHINERY 


Propulsion is by a single four-bladed built-up propeller, 
18 feet diameter, driven by a triple-expansion engine with 
cylinders 27 inches, 47 inches and 78 inches diameter by 
48 inches stroke, supplied with steam at 220 pounds pres- 
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OIL TANK STEAMER OF 10,100 TONS DEADWEIGHT 


Built by Bethlehem Shipbuilding Corporation, Ltd., at Sparrows Point, Md., Plant 
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Fig. 1.—Profile and Deck Plans 
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Fig. 2.—Mlidship Section of 10,100-Ton Oil Tanker 
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One evaporator with a capacity of 20 tons in 24 hours. 

One distiller with a capacity of 2,000 gallons per twenty- 
four hours. 

One 2-inch diameter injector. 

One Edwards air pump, 26 inches diameter by 24 inches 
stroke, driven off the low-pressure crosshead of the main 
engine. 

Two main bilge and two hot well pumps, each 4% inches 
by 24 inches, driven off the low-pressure crosshead. 


PuMps 


Two vertical simplex feed pumps, 12 inches and 7 inches by 
18 inches. 
One horizontal duplex fire and general service pump, 12 


inches and 8% inches by 12 inches. 


One horizontal duplex bilge pump, 6 inches and 534 inches 
by 6 inches. 


One horizontal duplex sanitary pump, 7 inches and 6 inches 
by 10 inches. 

One horizontal duplex fresh water pump, 4 inches and 334 
inches by 5 inches. . 

One horizontal duplex evaporator feed pump, 3 inches and 
3 inches by 4 inches. 

One horizontal duplex bilge pump (in pump room), 6 
inches and 534 inches by 6 inches. 

One horizontal duplex ballast and fuel oil transfer pump 
(forward), 7 inches and 6 inches by Io inches. 

Two horizontal duplex fuel oil pumps, 6 inches and 4 inches 
by 6 inches. 

Two horizontal duplex cargo pumps, 16 inches and 14 inches 
by 24 inches. 


There is also a refrigerator plant consisting of a 2-ton 
ammonia ice machine with a capacity for making 200 


pounds of ice daily. The fuel oil-burning system is of the 
Union Iron Works type. 


Standard 7,900-Ton Oil Tanker 


Single=-Screw Vessel Designed for 11 Knots Sea 
Speed—Type of Propelling Machinery Optional 


NE of the designs adopted by the United States Ship- 

ping Board Emergency Fleet Corporation as a 

standard for the construction of oil tank steamers calls 

for a vessel of 7,500 tons deadweight built on the Isher- 

wood system of longitudinal framing with two continuous 

steel decks from stem to stern and a raised forecastle, 
bridge and poop. The dimensions of the vessel are: 


LCN CHA, 6o000000000000000006 405 feet 
Length between perpendiculars...... 392 feet 
BEAN, EXBASIAD@s 6 occ00 000000 0ns00806 51 feet 4 inches 
Depth, molded to upper deck........ 30 feet 2 inches 
Depth, molded to main deck......... 22 feet 8 inches 
Meares Cravt tNepc cic: See eR kare 24 feet 3 inches 


The hull is divided by oiltight and watertight transverse 
bulkheads and a centerline oiltight bulkhead into com- 
partments forming fourteen main oil tanks and six sum- 
mer tanks; two fuel oil tanks; a cargo hold forward; a 
pump room amidships, and machinery space aft. 

The vessel is designed for a mean draft not to exceed 
24 feet 3 inches, with a drag aft of about 11 inches under 
the following conditions: Vessel complete ready for sea, 
steam up and fully loaded (5,450 tons), 1,526,000 gallons of 
oil weighing 8 pounds per gallon, 1,315 tons of dry cargo, 
590 tons of fuel oil, 120 tons of feed water under the 
boiler space, 25 tons of drinking water, and all outfit, crew, 
supplies, etc., aboard. 

The electric light plant consists of two 10-kilowatt, 
General Electric, 11o-volt, turbo-driven generator sets. 
The deck machinery includes a 12-inch by 12-inch windlass, 
an 8-inch by 8-inch capstan and a steam steering gear 
operated by a Brown telemotor. 

The cargo piping consists of a 10-inch line running 
fore and aft along each side of the longitudinal centerline 
bulkhead. 

Propulsion is by a triple-expansion engine with cylinders 
27 inches, 45 inches and 75 inches diameter by 48 inches 
stroke, designed to give the vessel a speed of 11 knots 
under load conditions at a 24-foot mean draft with the 
engine turning at 80 revolutions per minute. Steam is 
supplied at a working pressure of 190 pounds per square 
inch by three single-end oil-burning Scotch boilers, 14 


feet 8 inches inside diameter and 11 feet long, with a 
total heating surface of 7,128 square feet. 

In place of the reciprocating engine and Scotch boilers, 
a geared turbine unit of 2,500 shaft horsepower, designed 


to drive the propeller at a normal speed of 90 revolutions 


per minute, and oil-fired watertube boilers with a total 
heating surface of about 9,000 square feet, may be installed. 


How the Union Shipbuilding Company 
Met a War Emergency 


BY FRANK G, REINHARDT, JR. 


URING the war emergency the shipyards were com- 
pelled to extend every possible effort to accomplish 
the programme laid out for them by the Emergency 
Fleet Corporation. As the drafting department is one of 
the most important departments in the shipbuilding indus- 
try, the Union Shipbuilding Company, Baltimore, Md., 
established a course in naval architecture to meet the in- 
creasing demand of ship draftsmen. The course was in- 
augurated by H. A. Everett, the naval architect of the 
company, who appointed efficient teachers to take care of 
the studies involved. The class was open to men from 
the mold loft, draftsmen experienced alone other lines 
who had switched over to the shipbuilding industry, and 
apprentice draftsmen. The only qualifications necessary 
were to have reached a certain stage in mathematics and 
to have a fair experience in the use of drafting tools. 
Two distinct courses of study were adopted—one in 
practical shipbuilding, and the other in theoretical naval 
architecture. The former course consists only of the 
practical work of construction, from the making of the 
raw material to the equipped vessel, including subsequent 
upkeep and repairs. “Practical Shipbuilding,’ by A. 
Campbell Holms, surveyor of Lloyd’s Register of Ship- 
ping, was adopted as the text-book in this course. The 
other course of study deals with just the reverse of the 
former, i.e., the theory involved in ship construction. 
Attwood’s “Text Book of Theoretical Naval Architecture” 
is used as the text in this course. 
The method of procedure in the classroom in these 
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STANDARD 7,500-TON OIL TANKER 


PLATE IV 


Length Overall, 405 Feet 6 Inches; Length Between Perpendiculars, 392 Feet; Beam, Molded, 51 Feet; Depth, Molded, to Upper Deck, 30 Feet 2 Inches 
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Fig. 1.—Profile and Deck Plans 
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Fig. 2.—Midship Section of 7,500-Ton Oi! Tanker 


courses is similar to that in a college. Six periods of 
study with the necessary home work constitute a week, 
three of which are devoted to practical shipbuilding and 
three to naval architecture. Examinations are held at 
opportune times, and the members of the class successfully 
completing their studies are given better positions, those 
members who are from the mold loft entering the drafting 
room as ship draftsmen. In this way the Union Ship- 
building Company met an emergency and was enabled to 
maintain a progressive drafting force. 


Hicu Cost or AmMEr1IcaAn Suips.—The high cost of ship 
construction in the United States, according to Holden A. 
Evans, president of the Baltimore Dry Docks & Ship- 
building Company, is due to the following: (1) High 


cost of wages. The wages to-day are double what they 
were before the war and approximately double the rates 
paid in Great Britain, (2) The high cost of material. 
Before the war steel plates could be bought at $1.10, while 
lately they were $3.25—approximately three times what 
they were before the war. All other material costs have 
greatly increased. (3) The inefficiency of a large number 
of unskilled men taken in the yards, due to the enormous 
plant expansion. (4) Inefficiency due to the rush of war 
methods. (5) The inefficiency due to the rapid increase 
of wages. We have plants and machinery superior to 
the equipment abroad; we have aggressive and efficient 
shipyard managers; we have ingenious and intelligent 
workmen, but we must build on this foundation, and it 
will take time and money to do this. 
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Fig. 1.—One of the 9,600-Ton Geared Turbine Cargo Steamers Built by the Federal Shipbuilding Company, Kearney, N. J. 


9,600-Ton Deadweight Cargo Vessel 


Economical Shelter Deck Freighter Designed by Federal Shipbuild- 
ing Company for Overseas Trade—Longitudinal Framing Adopted 


HE standard type of cargo vessel which is being built 

by the Federal Shipbuilding Company, Kearney, 

N. J., is a single-screw steamship of 9,600 tons deadweight. 

The hull is of the shelter deck type, built on the Isherwood 

system of longitudinal framing, with a straight stem and 

elliptical stern. There are two complete steel decks and a 

raised poop, bridge and forecastle. The rigging consists 
of two steel masts and two derrick posts. 

The principal dimensions of the hull are as follows: 


Length between perpendiculars...... 395 feet 6 inches 
Beannoldedanenr rene ian ne 55 feet 

Depth, molded to shelter deck....... 34 feet 11 inches 
Height of ‘tween decks at side...... 7 feet 11 inches 
IDA, MESON ooo 60cc00scbecoeee 27 feet 
Deadweichtstonnagenan eee rrr 9,600 

SIDE INOS DOWEL ooggsc0ccccsccaK8 2,500 


Cargo is handled by means of ten 5-ton steel booms, 
four on the foremast, four on the mainmast, and one on 
each of the derrick posts. These booms serve five cargo 
hatches and are handled by ten steam winches, each of the 
double-cylinder type, 714 inches by 10 inches, with single 
drums and two winch heads. 

A double bottom of the cellular type extends throughout 
the length of the vessel. Under the engines and boilers 


the double bottom tanks can be used for fresh feed water, 
and under the holds for either ballast or fuel oil. The 
double bottom itself is divided into six transverse com- 
partments with a watertight center keelson under the 
holds. Settling tanks are fitted forward of the boiler 
room bulkhead, extending from the tank top to the under 
side of the upper deck plating. The tanks have a com- 
bined capacity of about 21,000 gallons. 

Five transverse watertight bulkheads divide the hull 
into four cargo holds. Space in the bridge deck is ar- 
ranged for carrying either coal or cargo. Tubular pillars 
are fitted on each side of the centerline on each trans- 
verse. All of the hatches have transverse web beams 
spaced about 4 feet 6 inches apart to take the hatch 
covers. Cargo battens of 6-inch by 2-inch yellow pine are 
fitted between the transverses in the holds, and also in the 
‘tween deck and bridge spaces. 

Accommodations are provided for a dining saloon and 
pantry in a steel deck house at the forward end of the 
bridge deck. The galley is located at the after end of the 
engine casing, and the engineers, cooks and stewards are 
quartered abreast the engine casing. Quarters for the 
captain and deck officers are located on the boat deck, 
while the oilers, firemen, sailors, quartermasters, boat- 


oa 


swain, carpenter, donkeyman and storekeeper are berthed — 
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9,600-TON DEADWEIGHT CARGO VESSEL 


Designed and Built by the Federal Shipbuilding Company, Kearny, N. J. 
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Fig. 2,—Profile and Deck Plans 
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Fig. 3.—Midship Section of 9,600-Ton Cargo Steamer 


in the poop. Under the forecastle is a hospital, lamp room, kilowatt, I10-volt, compound wound generator sets, which 

paint room, carpenter shop and store room. The cooks’ supply direct current for an 18-inch searchlight and about 

stores and cold storage rooms are located on the shelter 165 incandescent lamps. 

deck abreast the engine casing. An ice machine of two In addition to the winches already mentioned, the deck 

tons’ capacity is located on the deck below. machinery includes a steam steering gear, a double-cylinder 
Living quarters throughout the vessel are heated with 10-inch by 10-inch windlass with two wildcats and Nye 

steam and lighted with electricity provided by two 10- winch heads for warping the ship, and a horizontal ballas* 
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pump with a 12-inch steam cylinder and 10-inch water 
cylinder with a stroke of 12 inches. 


PROPELLING MACHINERY 


The main propelling machinery is located amidships and 
consists of a geared turbine of 2,500 shaft horsepower 
supplied with steam at 210 pounds per square inch and 50 
degrees superheat by three single-end Scotch boilers. The 
turbine is of the Curtis type supplied by the General Elec- 
tric Company and drives the propeller shaft at a speed of 


go revolutions per minute through a double-reduction gear, 


giving the vessel a speed of 11 knots. Incorporated in the 
casing of the ahead turbine is an astern turbine, which is 
designed to develop not less than two-thirds the full speed 
ahead torque on not more than two-thirds of the full speed 
revolutions. With steam at 190 pounds gage and 50 de- 
grees superheat at the throttle and 28 inches vacuum in 
the condenser, the steam consumption of the turbine at 
normal speed at full power is guaranteed to be not more 
than 12 pounds per shaft horsepower per hour. 

The propeller is a solid four-bladed right-hand screw, 
17 feet diameter, attached to a 14-inch propeller shaft. 
The line shafting is 13 inches diameter, and the thrust 
shaft 1334 inches diameter. The thrust bearing is of the 
horseshoe type. 

The turbine oiling system provides for draining the oil 
from the turbine and gears to a 350-gallon tank, from 
which two horizontal duplex oil pumps, 7 inches and 7 
inches by Io inches, pump the oil to the supply tanks. 

The engine room auxiliaries include a main condenser 
of 3,500 square feet cooling surface, a centrifugal circulat- 
ing pump with 14-inch suction and discharge having a 
capacity of 5,000 gallons per minute against a head of 15 
feet, a twin-beam wet and dry air pump, and the following 
service pumps: 

PUMPS 

Two main and auxiliary feed, 12 inches and 8 inches by 18 
inches, vertical simplex. 

One ballast, 12 inches and 1034 inches by 12 inches, hori- 
zontal duplex. 

One fire and bilge, 12 inches and 8% inches by 12 inches, 
horizontal duplex. 

ne engine room bilge, 6 inches and 534 inches by 6 inches, 
horizontal duplex. 

One sanitary, 7% inches and 5 inches by 6 inches, horizontal 
duplex. 

One fresh water, 7% inches and 5 inches by 6 inches, hori- 
zontal duplex. 

One evaporator feed and ice machine condenser pump, 7% 
inches and 5 inches by 6 inches, horizontal duplex. 

Two lubricating oil, 7 inches and 7 inches by Io inches, 
horizontal duplex. 

One lubricating oil cooler, 7 inches and 7 inches by 10 
inches, horizontal duplex. 

One fuel oil transfer, 714 inches and 6 inches by 10 inches, 
horizontal duplex. 

Two oil fuel service, 5% inches and 3% inches by 5 inches, 
horizontal duplex. 

One combined air and circulating auxiliary, 10 inches and 
12 inches and 12 inches by 12 inches, horizontal duplex. 

The engine room equipment also includes a feed heater, 
capable of heating 35,000 pounds of water per hour from 
80 degrees to 212 degrees Fahrenheit when using exhaust 
steam at 5 pounds gage pressure; a feed water and filter 
tank of 750 gallons capacity ; an evaporator with a capacity 
of 20 tons in twenty-four hours; a distiller of 2,000 gal- 
lons capacity, and an auxiliary condenser with 800 square 
feet cooling surface. 

Borers 


Steam is furnished at 210 pounds per square inch work- 
ing pressure by three single-end Scotch boilers, 15 feet 
6 inches inside diameter by 11 feet 6 inches long. Each 
boiler has three Morison corrugated furnaces, 45 inches 
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inside diameter, with a separate combustion chamber for 
each furnace. All of the tubes, except the ten top rows, 
are 234 inches outside diameter. The tubes in the top 
rows are stay tubes, 434 inches outside diameter, and in the 
two top rows are fitted the superheater units, consisting of | 
U-bends of 1%4-inch tubes, expanded into headers consist- 
ing of 7-inch seamless-drawn tubing %-inch thick. 

The boilers are oil-fired and operate under forced draft. 
The oil burners are of the mechanical atomizing type. 
The oil is pumped from the double bottom tanks to the 
settling tanks by a horizontal duplex pump, 7% inches and 
6 inches by 10 inches, and from the settling tanks to the 
burners by two horizontal duplex pumps, 514 inches and 
3% inches by 5 inches. 


OrHER YARDS BUILDING VESSELS TO SAME DESIGN 


Vessels of this size and of practically the same design 
are being built to the order of the United States Shipping 
Board Emergency Fleet Corporation in two other yards. 
The Carolina Shipbuilding Corporation is building twelve 
vessels of this type at its yard in Wilmington, N. C., which 
are fitted with coal-burning watertube boilers with a total 
heating surface of 9,000 square feet, operating under in- 
duced draft and furnishing steam superheated at 50 de- 
grees at a pressure of 200 pounds per square inch to a 
triple-expansion reciprocating engine of 2,800 indicated 
horsepower for the propulsion of the vessel. The main 
engine has cylinders 24% inches, 4144 inches and 72 
inches diameter by 48 inches stroke. 

Doullut & Williams are also building eight vessels of 
this type for the Emergency Fleet Corporation at their 
yard in New Orleans, La. These vessels are fitted with 
coal-burning watertube boilers, furnishing steam at 225 
pounds per square inch pressure and 75 degrees superheat 
to a set of Parsons double-reduction geared turbines of 
2,800 shaft horsepower, designed to drive the propeller 
shaft at 90 revolutions per minute. 


Bunker Coal for Transatlantic Shipping 

Strict regulations govern shipments to the Atlantic sea- 
board of coal intended for the bunkering of ships. Only 
the highest grade of coal for steam making is permitted 
for this service, to the end that each ship shall have a 
greater steaming radius and higher speed. 

Under regulations issued in April, 1918, by Fuel Ad- 
ministrator Garfield, it is prohibited that coal be delivered 
to any Atlantic or Gulf port for bunkering purposes other 
than that specified by the Fuel Administration as permis- 
sible bunker coal. The shipment of coal smaller than run 
of mine to any port for bunkering purposes or to any 
pool designated as a “permissible coal pool” is prohibited, 
except when special permission is granted by the Fuel 
Administration. On July 2, 1918, twenty-five additional 
inspectors were appointed to supervise more thoroughly 
the preparation of coal for ships. 

Orders issued by the Fuel Administration, effective 
July 23 and July 31, 1918, revised former regulations rela- 
tive to the required quality and grades of coal for bunker- 
ing steamships. The purpose of the orders was to im- 
prove the quality and enlarge the quantity of coal for 
ships in the Atlantic trade. 

The removal of the submarine menace to shipping after 
the signing of the armistice enabled the Fuel Administra- 
tion, by an order issued on November 25. to make coal sup- 
plies available for bunkering purposes from pools Nos. 4 
and 10, the use of coal from these pools being prohibited 
heretofore because its smoke-producing qualities invited 
attack by U-boats. The addition of these pools enables the 
more expeditious movement of transatlantic shipping. 
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HOG ISLAND SHIPS OF 7,500 TONS DEADWEIGHT 


Built by the American International Shipbuilding Corporation 
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Fig. 2—Portable Tower Crane in Operation at Fitting-Out Berth, Hog Island Yard, 7,500-Ton Vessel Alongside 


“Robert Dollar” Type of Cargo Vessel 


Designed by Skinner & Eddy Corporation, Seattle, Wash., to 
Carry 8,800 Tons Deadweight at Sea Speed of 11% Knots 


NE of the first of the new shipyards in the United 
States to seize upon the advantages of standard- 
ized ship production was the Skinner & Eddy Corporation, 
Seattle, Wash. This company selected a single-screw cargo 
vessel of 8,800 tons deadweight carrying capacity, com- 
monly called the “Robert Dollar” type from the name of 
the first vessel built to this design. The principal dimen- 
sions of the ship are as follows: 


Wength overall yaa sesanee epee OC ee 423 feet 9 inches 
lon els WME coouosesccacsccd0095s00 410 feet 5'4 inches 
Beam, molded! -Aie shee eee oee err 54 feet 

Depth moldedtteceeeereeeer enone 29 feet 9 inches 
Dyeaae, ae0ll Won) occccosccasoocsa0cc006 24 feet 2 inches 


11% knots 
460,000 cubic feet 
420,000 cubic feet 


Speed'on/ trialist erie toe eere 
Cubic capacity (grain), about.......... 
Gubickcapacitya (bales) praboutamee eee 


Deadweight tonnage at load draft...... 8800 tons 
Coal bunker capacity (permanent), about 700 tons 
Coal bunker, reserve, (either coal or 

CAEZO)) Wichiaaeasee ner comin Cocaine 830 tons 
Fresh water capacity, about............ 200 tons 
IROyee joeAUk waHals, AWWW, so convcancodv00ce 120 tons 
(Miia peal teyalke, AIDOGK co 000cc000 90006 320 tons 
Total water ballast (exclusive of fresh = Rarey 

Watel) pia DOU tae eee 1,460 tons 
(GROSS HOMITEVES, EVONOWKE sccccccuvc00u0000¢ 5,700 tons 
INGE TOMMASS, AIDOMLE 6 oo.cocccnc0ccc0ca0ne 4,400 tons 


The vessel is of the forecastle, poop and bridge type, 
with the machinery amidships, and is rigged with two 
masts with four 5-ton cargo booms on each mast and two 
derrick posts each fitted with one 3-ton cargo boom. A 
30-ton boom for handling heavy weights is fitted on the 
foremast. 

The forward hold is divided into two compartments by 
a transverse watertight bulkhead, but no transverse water- 
tight bulkheads are fitted in the after hold. The perma- 
nent coal bunkers are just forward of the fireroom and in 
the ‘tween decks around the machinery casing. The 
bridge house may be used for either cargo or asa reserve 
coal bunker. 

Water ballast is carried in the peak tanks and in the 
double bottom. The reserve feed and fresh water is car- 
ried in the double bottom under the machinery space, 
while the drinking water is carried in separate tanks in the 
bridge house. 

Cargo is handled through four large and one small 
cargo hatches through the upper and second decks. 


Hutt CoNnstRUCTION 


The double bottom is divided by watertight floors and 
a watertight centerline keelson into fourteen compart- 
ments. Bilge wells are located at each end of the ma- 
chinery space. In the double bottom the frames and re- 
verse frames are angles, while above the tank the frames 
are channels spaced 27 inches apart, except in the peaks, 
where they are spaced 24 inches apart. 

All the floors are of solid plate with lightening holes. 
Two longitudinals are fitted on each side of the center 
keelson in the double bottom. The margin plates are fitted 
at right angles to the frames. 

Web frames are fitted in the engine room, and, where 
necessary in both the engine and boiler rooms, strong 
beams are fitted. 

The upper deck beams are channels placed on every 
frame, and the second deck beams are channels placed on 


alternate frames. Both the upper and second decks are 
complete steel decks. 

Above the tank top the hull is subdivided by five trans- 
verse watertight bulkheads and a non-watertight steel 
bulkhead forward of the athwartship coal bunker. Be- 
tween the engine and fire rooms there is a steel screen 
bulkhead. All of the watertight bulkheads extend to the 
upper deck. 

In the holds, side stringers are fitted and two rows of 
wide-spaced pillars built up of plates and structural 
shapes. The inner bottom is ceiled with 3-inch fir under 
the cargo hatches only. Cargo battens of 6-inch by 2-inch 
fir, spaced 9 inches, are fitted in the holds and ’tween deck 
cargo spaces. 

Deck MACHINERY 

A spur-geared horizontal-type steam windlass, with two 
wildcats and two large warping ends, is fitted on the fore- 
castle. At each hatch there are two horizontal-geared 
steam winches with cylinders 8 inches by 10 inches, each 
giving a drum duty of about 5,000 tons on a single whip. 
A steam steering gear of the right- and left-hand type is 
fitted in the poop, together with a horizontal single-geared 
warping winch. 

Living quarters on the vessel are heated by steam and 
lighted by electricity supplied by two 15-kilowatt com- 
pound-wound multi-polar 110-volt generator sets. 


BOILERS 

Steam is supplied at 210 pounds gage pressure by three 
single-end Scotch boilers, 14 feet 9 inches inside diameter 
and 11 feet long. Each boiler has a heating surface of 
2,500 square feet and a grate area of 60 square feet. The 
furnaces are corrugated with an inside diameter of 4334 
inches, each furnace leading to a separate combustion 
chamber 34 inches deep. 

The boilers are coal-fired and operate under forced 
draft, the uptakes leading to a single stack 8 feet im 
diameter, extending to a height of 80 feet above the keel. 


PrRopELLING MACHINERY 


Propulsion is by a single four-bladed propeller about 16 
feet 6 inches diameter, which in this type of vessel may 
be driven by either a triple-expansion reciprocating engine 
or a geared turbine. Ifa reciprocating engine is installed, 
the cylinders are 25 inches, 42 inches and 72 inches diam- 
eter by 48 inches stroke, designed to develop about 2,700 
indicated horsepower at a speed of 80 revolutions per 
minute. The high-pressure and intermediate-pressure 
cylinders are each fitted with a single piston valve, and 
the low-pressure cylinder with two piston valves. Balance 
pistons are fitted on top of the intermediate-pressure and 
low-pressure valve stems. 

The thrust bearing is of the horseshoe type with eight 
solid collars each 2214 inches diameter and 2 inches thick. 
The thrust shaft is 1414 inches diameter, the line shaft- 
ing, in seven sections, 1334 inches diameter, and the pro— 
peller shaft 1434 inches diameter. 

The main condenser is independent with about 3,700 - 
square feet of cooling surface. The main circulating 
pump is of the double-suction centrifugal type with suc- 
tion and discharge connections, 14 inches diameter, driver 
by a single-cylinder engine. The main air pump is of the 
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“ROBERT DOLLAR” TYPE OF CARGO VESSEL 8,800 TONS DEADWEIGHT 


Designed and Built by Skinner & Eddy Corporation, Scattle, Wash. 
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Fig. 1.—Inboard Profile and Deck Plans 
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Fig. 2—Midship Section of 


vertical twinplex type with a steam cylinder 14 inches 
diameter and two air cylinders each 28 inches diameter by 
18 inches stroke. The following pumps are also provided: 


j Pumps 


Two vertical simplex main and auxiliary feed, 12 inches and 
8 inches by 18 inches. 

One horizontal duplex ballast, 12 inches and 10% inches by 
12 inches. 

One horizontal duplex fire and bilge, 12 inches and 8% 
inches by 12 inches. 


8,800-Ton Cargo Vessel 


One horizontal duplex engine room bilge, 6 inches and 534 
inches by 6 inches. 

One horizontal duplex sanitary, 714 inches and 
6 inches. 

One horizontal duplex fresh water, 714 inches and 5 inches 
by 6 inches. 

The engine room auxiliaries include an auxiliary con- 
denser with 950 square feet of cooling surface served by 
a horizontal combined air and circulating pump, Io inches 
by 12 inches by. 12 inches by 12 inches; a filter and feed 
tank containing about 90 cubic feet; a horizontal closed 


5 inches by 
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type feed heater; a 2-inch injector; an evaporator with a 
daily capacity of 25 tons, and a distiller. The feed heater 
is designed to heat the water to 220 degrees F. 


TuRBINE MACHINERY 


If geared turbine machinery is installed as the main 
propelling machinery, the turbine is of the Curtis type of 
2,500 shaft horsepower with five ahead stages and two 
backing stages, both on the same shaft. The turbine drives 
the propeller shaft at a speed of 90 revolutions per min- 
ute through two sets of double helical gearing. With 
steam at 200 pounds pressure at the throttle and 50 degrees 
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FP. superheat with a vacuum of 28 inches in the condenser, 
the steam consumption is guaranteed at not over 12 pounds 
per shaft horsepower per hour. 

With the turbine’ machinery the thrust shaft is 131% 
inches diameter, the line shaft 1234 inches diameter, and 
the propeller shaft 14 inches diameter. The propeller is 
of the four-bladed built-up type, 16 feet 6 inches diameter 
and 13 feet 6 inches pitch. 

The main condenser provides 4,000 square feet of cool- 
ing surface and two horizontal duplex, 6-inch by 7%4-inch 
by 6-inch pumps are installed for the turbine oil-cooling 
system. 


Standard Sea-Going Cargo Vessel of 3,500- 
Tons Deadweight Built on the Lakes — 


Single-Deck Steamer of Maximum Welland Canal 
Size—Tonnage of Later Vessels Increased to 4,200 


N order to pass through the locks of the Welland Canal 
| to reach the seaboard, sea-going vessels built on the 
Great Lakes are limited to an overall length of about 261 
feet. As every effort was made during the war to deliver 
to the seaboard a maximum amount of tonnage from the 
Great Lakes, practically every shipyard on the Lakes re- 
ceived orders to build a standard type of vessel of the 
maximum size that could navigate the Welland Canal. 
The design adopted called for a single-screw, single-deck 
type vessel of 3,500 tons deadweight of the following di- 
mensions : 

IS OMS ooveocevacneedaaoods apo epoaoomoanac 261 feet 
Length betwen perpendiculars.................... 251 teet 
Beam, molded 43 feet 6 inches 
Depth, molded at side to main deck...... 24 feet 214 inches 
Loma GEA, AIOE oo cs 000090000 10000000006 21 feet 


Block coefficient 0.797 
Deadweight carrying capacity (not including spare parts or 


WEE stn WOUIESES) cooocaccaccoc op oc UCysoo00NS 3,500 tons 
Indicated horsepower ........ a 1,250 
Speed: A. kcher eee ner sooocollit EnGiS 


As shown by the plans, the hull has a straight stem and 
elliptical stern, a complete double bottom and single deck 
with poop, bridge and forecastle. To aid in camouflaging 
the vessels during the war, only a single steel mast was 
fitted amidships, and for handling the cargo derricks two 
hinged derrick masts were fitted. In ordinary times this 
type of vessel’ would be fitted with two steel masts, from 
which the cargo booms are operated. 


HuLt CoNsTRUCTION 

The hull is subdivided by four watertight transverse 
bulkheads, extending to the main deck into two cargo 
holds, and a machinery space amidships. Access to the 
cargo holds is gained by four main hatches served by 4-ton 
cargo booms, two being provided for each hatch. 

In the subdivision of the hull, the forward and after 
peaks are used for water ballast and trimming tanks. The 
No. 1 double-bottom tank extends clear across the ship, 
with a non-watertight center division forming a single 
tank for water ballast. The No. 2 double-bottom tank has 
a watertight center division, providing two separate tanks 
for ballast. No. 3 double-bottom tank has a watertight 
center division, forming two feed water tanks. No. 4 
double-bottom tank is divided by a watertight center divi- 
sion into two ballast tanks, while No. 5 tank has a non- 


watertight center division, forming a single-ballast tank. 

The double bottom extends from the forward collision 
bulkhead to the after peak. Solid floors are fitted on every 
third frame, and the entire double bottom is divided by 
watertight floors into five fore-and-aft compartments. 

Outside the double bottom the frames are channels 
spaced 24 inches apart. In the inner bottom on solid 
floors the frames are of angles, and on open floors chan- 
nels. The reverse frames are angles on all solid floors. 
in the double bottom, and channels on open floors. All of 
the floors under the engine and boiler spaces are solid, 
with lightening holes. Forward of the machinery space, 
to three-fifths the length, every third floor is solid be- 
tween the center keelson and margin, the balance being of 
bracket construction. 

One longitudinal is fitted on each side, intercostal be- 
tween the solid floors and increased in thickness in the 
machinery space. The margin is of the diagonal type. 

Web frames are fitted in the engine and boiler spaces 
and forward where required. Side stringers are fitted 
forward only. 

The main deck beams consist of channels fitted to every 
frame, the camber of the beams being 10% inches in a 
length of 43 feet 6 inches. 

The four cargo hatches through the main deck are each 
18 feet wide by 22 feet long. These hatches are served 
by eight 4-ton cargo booms, for each of which there is a 
two-cylinder reversible single-drum winch with cylinders 
8% inches by 8 inches. 

Fresh water for culinary purposes is carried in two 
fresh water tanks on the bridge deck, with a total capacity 
of about 6,500 gallons. The bunkers are fitted on each 
side of the boiler and engine spaces and in the bridge 
space over the boilers. An emergency bunker is also pro- 
vided in the after end of the No. 1 hold. 

The living spaces in the vessel are heated with steam 
and lighted by electricity furnished by a to-kilowatt gen- 
erator. Provision is made for lighting the cargo holds 
by portable clusters. 

In addition to the foregoing, the deck machinery in- 
cludes the necessary windlasses and capstans, steam steer 
ing gear and an ice machine of I-ton capacity. 

Steam is furnished at a pressure of 180 pounds per 
square inch by two single-end two-furnace Scotch boilers, 
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GREAT LAKES STANDARD 3,500-TON CARGO VESSEL 


Length Between Perpendiculars, 251 Feet; Beam, Molded, 43 Feet 6 Inches; Depth, Molded, 24 Feet 242 Inches; Block Coefficient, 0.797 
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Fig. 1.—Profile and Deck Plans 
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Fig. 2.—Midship Section of Standard 3,500-Ton Cargo Steamer Built on the Great Lakes 


13 feet mean diameter by 11 feet length, located in a single 
fireroom with the grates fore-and-aft and operating under 
The boilers have a total heating 
sutface of 3,900 square feet and a total grate area of 88 
square feet. Each boiler has two Morison corrugated fur- 
naces 48 inches inside diameter. Separate combustion 
chambers are provided for each furnace. 


PROPELLING MACHINERY 


Propulsion is by a solid cast iron four-bladed propeller, 
13 feet 7%4 inches diameter, driven at a speed of 85 
revolutions per minute by a double-acting inverted triple- 
expansion reciprocating engine with cylinders 20 inches, 
33 inches and 54 inches diameter by 40 inches stroke, de- 
signed to develop 1,250 indicated horsepower. The piston 
speed of the engine is about 566 feet per minute. The 
framing of the main engine consists of six cast iron box 
columns, the cylinders are placed from forward to aft, 
high pressure, intermediate pressure, low pressure and the 


(Concluded on page 245) 


Economies Expected by Welding Ships 

The economies which it is hoped to achieve by welding 
ships are far from beginning and ending with the saving of 
time and labor in riveting. It is pointed out that a 10,000- 
ton ship costing $1,900,000 (£400,000) now costs but $83,- 
000 (£17,500) to rivet, and that if electric welding only 
promises to modify this amount, no very substantial gain 
will be obtained. Many other benefits will, it is hoped, 
follow the change from riveting to welding, and tests 
have in view the abolition or at least the lessening of the 
transportation from the rolling mill to the fabricating 
plant when the latter is not at the shipyard; the template 
makers’ work; the markers’ work; the punching, and 
much of the work of the fitters and bolters who flog and 
pull the pieces so as to make them fit when on the ways. 
It is estimated that, taking into consideration all the above 
items, a saving of one month in the time of construction 
and of no less than $38 (£8) a ton in the cost of the steel 
structure may be made, the total saving in cost being 
$97,500 (£20,000) on a 10,000-ton vessel. 


Fig. 1—Twin-Screw Wooden Motorship James Timpson 


American Diesel-Engined Motorship 


Gear-Reduction Transmission Applied to Twin-Screw Wooden 
Freighter Equipped with Moderately High-Speed Diesel Engines 


MONG the new features which have been introduced 
in the propulsion of vessels very recently, mechanical 
reduction gears have played an important part in the 
equipment of slow-speed steamships fitted with high- 
speed turbines. For the first time this idea has been ap- 
plied in a similar manner to the power plant of a Diesel- 
engined motorship where the engines are of moderately 
high speed and the service of the vessel that of an ordinary 
tramp. 

The vessel in which this installation was made is the 
twin-screw wooden motorship James Timpson, designed 
by Cox & Stevens, naval architects, New York, for I. T. 
Williams & Sons, New York, and built by the Standifer 
Construction Company, Vancouver, Wash. The vessel 
has a deadweight carrying capacity of about 3,000 tons on 


Fig. 2—Auxiliary Steam-Driven Generator in Foreground; Main 


Generator Operated by 15-Horsepower Oil Engine in Background 


a load draft of 23 feet. Its length overall is 280 feet and 
between perpendiculars 268 feet, with a beam of 46 feet 
and depth of 22 feet. 

Propulsion is by twin screws driven by 6-cylinder, 
single-acting, direct-reversible, four-cycle Winton Diesel- 
type engines, built by the Winton Engine Company, Cleve- 
land, Ohio, operating through mechanical gear-reduction 
transmission. The engines have cylinders 12 15/16 inches 
diameter by 18 inches stroke and are rated at 500 brake 
horsepower, making the total power of the vessel 1,000 
brake horsepower. The reduction gears are of the Falk 
double-helical type, with both gears floating and built with 
a ratio of 3 to I, supplied by the Falk Company, Mil- 
waukee, Wis. With a full cargo, the vessel maintains an 
average cruising speed of 8.78 knots. 


Fig. 3.—View in the Hold Showing Type of Hull Construction, 
Stanchions and Deck Beam Knees 
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The auxiliaries consist of an oil-burning donkey boiler 
supplying steam for the operation of an auxiliary air 
compressor, an auxiliary 12-kilowatt electric generator, 
bilge pumps and deck winches, and also for heating the 
vessel. The main lighting unit consists of a 10-kilowatt 
generator, driven by a 15-horsepower oil engine. Steer- 
ing is by means of a Herzog electrical steering gear op- 
erated by a 1% brake horsepower electric motor connected 
to a reduction gear attached to the rudder stock. 


Fig. 4.—Engine Room. 
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waukee, and are on a 3-to-I ratio with both sets of gears 
floated. Cut from solid chunks of chrome nickel steel, of 
the double-helical type, these gears have run 14,500 miles 
to date without giving a moment’s trouble, without over- 
heating once, and to-day they do not show any wear. In 
fact, it is hard to believe they have been in service at all. 
The use of these reduction gears makes it possible to in- 
stall a much more compact and lighter power plant. The 
eng nes operate at from 265 to 300 revolutions per minute, 


Main Engines Are of Winton 6-Cylinder Diesel Type, of 500 Brake-Horsepower Each, Driving the Propellers 


Through 3 to 1 Falk Double Helical Reduction Gears 


Chief Engineer Charles K. Wirosteck, in a recent re- 
port, stated that the ship had logged a trifle over 14,500 
miles, and that during that time he had experienced no 
trouble with the main power plant or with the reduction 
gears; the only serious trouble developing was from the 
donkey steam boiler, which gave more or less trouble 
throughout the various trips; in fact, it was necessary to 
make practically a new installation of this equipment re- 
cently, and a new system of fuel injection and burning 
for the steam boiler was installed, so that better efficiency 
from this part of the power plant is now to be expected. 

Beyond the fact that this boat is equipped with all- 
American Diese! engines, it is also equipped with reduc- 
tion gears, one of the first American Diesel motorships 
to be so equipped. The gears were built by Falk, of Mil- 


and the propellers at 75 to 85 revolutions per minute. The 
propellers are 9 feet 8 inches by 11 feet, four-bladed. 
Unfortunately, a complete record of fuel consumption 
is not available, as the fuel oil is carried in main storage 
tanks, from which the main power plant, the donkey 
boiler and the generating set obtain their fuel, and it is 
impossible to figure the consumption of each unit sepa- 
rately. The log shows, however, that from the time the 
boat left her yard at Vancouver, Wash., until she arrived 
in New York city, she took aboard 2,200 barrels of fuel 
oil, during which time her main engines were in operation 
1,650 hours, the total distance logged being a trifle over 
14,500 knots. Consequently, her daily fuel consumption 
for all units of the power plant averaged between four and 
five tons (28 to 35 barrels) with the engines operating at 
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Fig. 5.—Bow View of M.S. James Timpson 


continuous ful! lead. This represents 3,000 tons of cargo 
carried on an average of 1.35 barrels of fuel oil per hour 
for a 24-hour day. 

The ports called at were: 


if PAV ERNCON TAT tooous.od oo ooo FOU Oho Levinton, Ore. 

A, Aberration, ORG oooavecccanesooc Marshfield, Ore. 

3. Marshfield, Ore. Peer Salleananciscous Cals 
A, Seva Mramcisco, Call, ocooscooccne Bay Point, Cal. 

& IBeny lero, Call, Scccsacacencnce San Francisco, Cal. 
G, Sern Wraimegeo, Call ccocconectoce Eureka, Cal. 

Fo eureka; Call) ascocsenisetcccrs San Francisco, Cal. 
8 Sera iramcieso, Cail ccsccoc00cac Panama, ‘Canal Zone 
@, Pameme, Camel ZOme 000000080 Majellones, Chili 
1@, Mejallomes, Chavthi gacoscoccccoos Iquique, Chili 

Wt, Megrene, Catt osc ccccoccooocace Caleta Buena, Chili 


Shoe tae rere Panama, Canal Zone 
.... Colon, Canal Zone 


12. Caleta Buena, Chili 
1, Ieermeina, Camall ZoM@® ocococe 


Fig. 6—Winton Auxiliary Air Compressor Operated by Steam 
Engine 


MARINE ENGINEERING 


APRIL, IQI9 


Fig. 7—Main Deck, Looking Forward 


wi, Colom, Caseil ZOme scococosacassccs Baltimore, Md. 
1G, JBalkstonone, IMG socccabccooce ... Norfolk, Va. 

1, IN@tiolk Wa, sccoccbocccancoscoNlaty Wok Cray 
17. New York City .......-Gulfport, Miss. 


The lubrication oil consumption averaged about 14 gal- 
lons per day of 24 hours for both engines. 

The steering of the James Timpson is taken care of by 
a Herzog electrical steering unit operated by a 1¥4-horse- 
power electric motor connected to the rudder stock by a 
reduction gear. It is operated by a small lever on the 
bridge deck in connection with a magnet. In approxi- 
mately 20 seconds the vessel can be thrown from hard 
a-port to hard a-starboard. 

It is interesting to compare the crew of the James 
Timpson with the crew of a steam-driven ship of the 
same approximate size and cargo capacity—approximately 
3,000 tons: 


Crew of a 300-Foot Steam- 
ship—Coal-Burning 

Captain 

First mate 

Second mate 

Third mate 

Chief engineer 

Three assistant engineers 

Three oilers 

Six firemen 

Six coal passers 

Wireless operator 

Boson 

Carpenter 

Six sailors 

Cook and five helpers 


Crew of the James 
Timpson 

Captain 
First mate 
Second mate 
Third mate 
Chief engineer 
Three assistant engineers 
Three wipers 
Two donkey boiler men 
Wireless operator 
Boson 
Carpenter 
Six sailors 
Cook and three helpers 


26 in all as a maximum 38 in all as a maximum 


Other interesting comparisons can be found in the dif- 
ference in space occupied by the compact, light-weight 
Winton Diesel engines and the large, slow-turning steam 
engines; or the difference between the space occupied by 
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Fig. 8.—Deck Houses, Amidships 


the fuel oil in the James Timpson and the coal in the other 
type of ship; or the difference in time taken to take aboard 
fuel oil through a pipe or the slow process of coaling; or 
the fact that the James Timpson can take aboard enough 
fuel to go to Europe and back without re-fueling and still 
have enough oil on board to go back again, and the fact 
that her oil tanks are located in places which cannot be 
used for cargo space, thus giving another item of economy 
to an already long list. Hence the advantage gained in 
a vessel of the James Timpson type may be summed up 
briefly as maximum cargo capacity, minimum crew, quick 
fuel loading, hence no delays at port, highly efficient and 
economical power plant. 

Nore.—A fter this article had been written, the following 
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Fig. 10.—Main Deck, Looking Aft 


telegram was received from Charles K. Wirosteck, chief 
engineer of the James Timpson, which recently left New 
York city for Gulfport, Miss. : 


Editor of MaArINnrt ENGINEERING: 


“New record made with James Timpson. Run New York 
to Gulfport averaged 934 knots at 265 revolutions of engines. 
Ship light. Head wind two days, heavy sea. Made trip New 
York to Gulfport in 9 days 8 hours. Engines first class.” 


(Signed) CHARLES K. WrROSTECK. 
This adds further emphasis to the fact that, despite this 
boat being powered with comparatively high-speed Diesel 
engines, and, in addition to this, being equipped with re- 
duction gears, it has given excellent proof of its depend- 
ability and high efficiency. 


Fig. 9.—Herzog Electrical Steering Gear. Electric Motor Con- 
nected to Rudder Stack by Reduction Gear 


Fig. 11—Oil-Fired Donkey Boiler with Condenser on Right and 
Bilge Pumps, etc., on Left 


Some Aspects of Large Diesel Cargo Ships 


Steam and Diesel Machinery Installations Compared—Better Economy, Higher 
Speed and Greater Operating Radius for Diesel Ship of Same Displacement 


BY H. R. SETZ* 


UR newly created fleet of cargo ships is to-day facing 
the task of entering the commercial field in com- 
petition against those nations who for years have been 
the carriers of the world’s overseas commerce. In conse- 
quence of a natural course of development, as dictated by 
their increasing experience, these nations have established 
standards of practice which we shall have at least to equal, 
and, owing to our particular conditions, indeed, exceed, 
if we are successfully to meet this foreign competition. 
The requirements imposed by this dictum are not the 
same which brought our cargo ships into existence. Un- 
der the pressure of the war emergency the principal re- 
quirement was rapidity of production, to which every 
other consideration had to be subordinated. To-day the 
principal consideration has become one of economy in the 
widest sense of the term; this imperatively demands sub- 
stantial recognition of factors which, justly or unjustly, 
were passed by during the war period. 


DiesEL ENGINES MAKE For EcoNOMY IN OPERATION 


3y far the most important single factor making for 
economy in the operation of cargo vessels to-day is the 
Diesel engine. This is being proven conclusively in the 
increasing number of large foreign Diesel ships now 
regularly plying to our shores, the clock-like regularity of 
their trips incidentally bear- 
ing evidence of their tech- 
nical success as well. 

The writer has recently 
had occasion to make a com- 
parative study of the installa- 
tion of a certain type of 
large Diesel engine in place 
of the steam equipment now 
actually used, and proposed 
for possible future use, on 
the 9,600 tons deadweight 
standard cargo boat of a 
prominent Atlantic coast 
yard. The results are of suf- 
ficient interest to justify pub- 
lication of some of the most 
outstanding facts; being 
taken from actual practice, 
they clearly illustrate the 
possibilities of Diesel engines 
‘on large cargo ships. 


Ice Machine 
Room 


DETAILS oF STEAM Eguip- 
MENT 

Figs. 3 and 4 show the lay- 
out of the equipment now 
used, consisting in its main 
units of three oil-fired Scotch 
boilers, each 15 feet 6 
inches diameter by 12 feet 
long, one steam turbine de- 
veloping 2,500 shaft horse- 


* Consulting engineer, New York. 


power at 3,600 revolutions per minute, and a double reduc- 
tion gear driving the propeller shaft at 90 revolutions per 
minute. As indicated on the layout, the auxiliary equip- 
ment is very complete, duplicate sets being provided to en- 
sure continuity of operation, such as auxiliary condenser, 
lubricating oil pumps, generating sets, ete. 

The weight of this equipment complete, including boiler 
uptakes, stack and induced draft system, circulating 
pumps and all the small auxiliaries shown, amounts to 550 
tons. The engine and boiler rooms are located amidships, 
covering a space extending about 50 feet in length. This, 
it will be noticed, does not include any deep tanks to carry 
boiler feed water or fuel oil. Under normal operating 
condition, the vessel traveling at its fully loaded sea speed 
of 11 knots, the fuel consumption of this installation, in- 
cluding auxiliaries, runs in the neighborhood of 30 tons 
per 24 hours. 

Figs. 5 and 6 show the power plant layout for the same 
vessel driven by a triple-expansion steam engine instead of 
the turbine reduction gear set, the experiences had with 
the latter giving sufficient cause for anxiety to suggest 
such a change as a future possibility. The boiler end of 
the installation remains the same, whereas the engine 
room auxiliaries. change somewhat in conformity with the 
particular features of the main engine. The complete 


Work Shop and 
Store Room 


Fig. 1.—Section Through Engine Room of 9,600-Ton Motorship 


APRIL, 1919 


INTERNATIONAL 


MARINE ENGINEERING 


by 
° 
a 
a 
2 
e 
& 
g 
° 
o 
y 
3 
2 
° 
A 
3 
os 
A 


Cool. Water- Pump 


Cool. Water Purap 


aif/==( | 


Sanit. and Bilge Pumps 


Beam-for Lifting Gear 


1750 B. c., 


= (ee ee 


Fig. 2.—Plan “i Elevation of Engine Room, 9,600-Ton Motorship 
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equipment, however, will 
go in the same space as 
the geared turbine set, 
while the weight will in- 
crease to 610 tons. The 
fuel consumption of this 
installation would hardly 
be less than 35 tons per 
24 hours. 

Attention is called to 
the fact that the fuel con- 
sumptions given for the 
turbine or triple-expan- 
sion engine respectively 
are those corresponding 
to the best possible operat- 
ing conditions of the 
whole installation. The 
average results obtained 
on a long voyage are 
likely to be higher, owing 
to the variable contingen- 
cies of operation (weather, 
load, plant conditions, 
etc.), all of which make 
the maintenance of an 
even and high economy, 
even of an oil-fired steam 
plant, difficult and demand 
close personal attention. 
In other words, the per- 
sonal element enters so 
decidedly into the econ- 
omy question, and is such 
a variable quantity, that 
the figures given above 
are merely representative 
of what is within possible 
reach but is likely to he 
exceeded. 


CorRESPONDING DIESEL 
INSTALLATION 

Figs. 1 and 2 show the 
layout of the proposed 
Diesel engine installation. 
This, in accordance with 
the most approved modern 
practice, consists of two 
main units, each driving 
its propeller at a speed of 
105 revolutions per minute. 
Owing to commercial con- 
siderations it would he de- 
sirable to increase the 
speed of this vessel from 
its Ir knots under steam 
power to at least 12 knots, 
if within the limits of 
Diesel engines. The 
Diesel engines, therefore, 
will have to develop 1.750 
shaft horsepower each, 
which is considerably be- 
low the power that to-day 
is the largest practical 
output of engines of this 
type. 

This combined capacity 
of 3,500 shaft horsepower 


INTERNATIONAL 


214 MARINE ENGINEERING APRIL, 1919 


Paras =a 


Quarters 


Oil Trimming 


Quarters 


[aes Se | 


Stores 


epee OL Pore Ree 


Workshop & Storercom Ice Machine 


Room 


| 
Quarters H | 
1 
| 
I 


leed-Pumrp2—® 


L| 

GS l Semrameer if Yo 

‘aingatux: WN I), < 
lp = S 
\ 


Feed & Filter 
Tank 


Lub. Oil Cooler 


Ballast 7 Far 
Pump’ t= 
Ja 


= Caio all 
ae “I jt Aepte tes 


SECTION AT FRAME NO. 40 LOOKING FORWAPCH 
Fig. 3.—Sections Through Boiler and Engine Rooms of 9,600-Ton Turbine-Driven Cargo Steamer 
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is somewhat in excess of the ideal requirements, 3,150 shaft 
horsepower, and therefore easily ensures the maintenance 
of 12 knots sea speed even under most unfavorable ser- 
vice conditions, especially since these engines have the 
usual overload margin. 

Outside of the two main engines, the equipment con- 
sists of four 100-kilowatt, 3-cylinder Diesel electric sets 
running at 300 revolutions per minute each. This rather 
liberal supply of auxiliary power is provided so as to be 
able to make use of electrically driven auxiliaries through- 
out the ship, including the cargo hoists, windlass and steer- 
ing gear, i. e., all the deck machinery, as well as the 
auxiliaries required in the engine room. 

The auxiliaries in the engine room consist of a double 
set of lubricating oil circulating pumps, of whch two are 
always driven by one motor, two centrifugal cooling water 
pumps, one sanitary and bilge pump, one ballast pump and 
one fuel elevating pump. The motors required for these 
pumps vary in capacity from 5 to 25 horsepower. There 
is, furthermore, provided a two-stage maneuvering com- 
pressor driven by a 60-horsepower motor. The uniformity 
and simplicity of this auxiliary equipment is worth noting 
in comparison with the diversified apparatus that goes 
with a steam installation. 

An oil-fired donkey boiler of about 100 square feet heat- 
ing surface, located in the thrust recess between the two 
main engines, supplies steam for heating purposes and to 
the small auxiliary steam compressor. Between the main 
engines are located the injection air receivers, while the 
two main starting air tanks, kept charged under 300 
pounds pressure, are located forward of the storeroom, 
immediately under the upper deck. It may be mentioned 
that, owing to the method of starting incorporated in this 
particular engine, the use of starting air is extremely eco- 
nomical, requiring less than half the usual air receiver 
capacity; for this reason the maneuvering air compressor 
can also be made considerably smaller than is customary. 

The exhaust from the main and auxiliary engines will 
be run in separate pipes up the after engine room bulk- 
head to suitable silencers located in a small silencer house 
on the boat deck; this leaves only short runs of straight 
piping in the engine room, which by liberal water cooling 
and lagging can be insulated to prevent excessive heat 
radiation, thus obviating the necessity of special fans. 
The very effective air circulation caused by the suction of 
the engines, of course, further aids in keeping the engine 
room temperature down. 


WEIGHT OF DirEsEL EQUIPMENT 


The weight of the two main engines complete with all 
necessary piping and air receivers is 420 tons. The aux- 
iliaries complete as shown will weigh from 150 to 160 tons, 
making the maximum weight of the complete installation 
580 tons, or 370 pounds per main engine shaft horsepower, 
as compared to 490 pounds of the steam turbine reduction 
gear installation and 545 pounds with a triple-expansion 
engine. 

In spite of the 1,000 horsepower additional capacity of 
the Diesel installation, as compared with the steam equip- 
ment, the compactness of the former is striking. Without 
in the least crowding the various units together, it is pos- 
sible to locate the main engines and all auxiliaries in an 
engine room only 45 feet long overall. The gain in cargo 
space thus effected amounts to 8,200 cubic feet, or equiva- 
lent to slightly over 2 percent cargo ton capacity. (Steam 
equipment to the same aggregate capacity as the main 
Diesel engine could not be installed in a space less than 70 
feet long, reducing the cubic capacity of the boat by over 
30,000 cubic feet. To this should be added an increase in 
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weight of machinery amounting to 30 to 35 percent over the 
figures given above.) This remarkable compactness of the 
Diesel engine, more or less a feature of all makes now in 
successful use, is particularly pronounced with the type 
under consideration, owing to its careful design and ad- 
mirable simplicity and directness of application of the 
most advanced principles of marine engine construction. 


FurEL CoNsuUMPTION 


Under regular service conditions, with the boat fully 
loaded and traveling at a speed of 12 knots, the fuel con- 
sumption of the main engines (including auxiliaries) will 
not exceed 1544 tons per 24-hour day. With a storage 
capacity in the double bottoms, all of which is used for 
carrying fuel oil, except a lubricating oil tank of some to 
tons capacity, close to 1,100 tons, this will permit the ship 
easily to operate at its normal speed for a period of 65 days, 
allowing about 100 tons of fuel as stand-by for emergencies 
and reserve for loading and unloading while in ports away 
from a favorable fuel supply. The loading and unloading 
operations, together with other power required while in 
port, will consume not over 34 ton of fuel per day. 

Comparing this with the steam equipments, making the 
same proportionate allowance for a reserve supply, al- 
though the fuel consumed while in port will easily amount 
to 3 tons per day, the available fuel will be sufficient for 
just 30 days’ traveling with the turbine-driven boat, and 
26 days when using the triple-expansion steam engine. 
Reduced to steaming radius, owing to the difference in 
speed between the two vessels, the turbine steamer will be 
able to cover 42 percent and the reciprocating engine 
driven ship barely 37 percent of the distance possible with 
the Diesel ship, in spite of the latter’s higher speed, which 
necessitates using 40 percent more power than the steamers. 

The steamship owner thus faces the alternative of-hay- 
ing to operate over shorter and rather selected routes, so 
as to permit of more frequent refuelling, or else to carry 
an additional fuel supply in the hold at the expense of 
valuable cargo space. In the cases in question, in order 
to equal the performance of the Diesel boat, the extra 
weight carried would have to be not less than 1,250 tons — 
in the turbine ship and 1,400 tons with the triple-expansion 
engine, which is equivalent to 13 and 14% percent re- 
spectively of the total capacity of the vessel. 

Account should next be taken of the supply of fresh 
boiler feed water, which with either type of steamer 
amounts to not less than 150 tons, whereas for the donkey 
boiler of the Diesel ship 35 tons is sufficient ; the difference 
of 115 tons may, however, be considered equalized by the 
extra shaft tunnel and the tunnel tank of the Diesel ship. 

Allowance should furthermore be made for the smaller 
engine room crew required by the Diesel ship, which, 
even if it should not materially reduce the payroll, means 
at least smaller quarters and less supplies, and therefore 
a corresponding increase in cargo space. 


SuMMARY OF ADVANTAGES GAINED IN DIESEL SHIP 


Summarizing, we thus find that the displacement of the 
respective boats being the same, the complete machinery of 
the Diesel ship weighs approximately the same, although 
its speed is 9 percent greater than that of the steamers. 
With the same tonnage of cargo and initial fuel supply, 
the Diesel ship will have a 240 percent greater operating 
radius than the turbine boat and 270 percent greater 
radius than the reciprocating engine driven boat. Con- 
versely, for the same radius of operation, the steamers 
could carry only 87 percent and 8514 percent respec- 
tively of the cargo which the Diesel ship can handle, to 
which should be added the increased revenue capacity of 
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the latter resulting from the greater distance which its 
higher speed permits it to cover in one year’s operation. 

These pronounced superior advantages in fuel economy, 
cargo weight and space capacity and radius of operation 
result in returns which, applied on a common percentage 
basis, are equivalent to the interest of a much larger 
capital than that invested in a steamer of the same dis- 
placement. Under existing market conditions for material 
and labor, this permits the valuation of a motorship to be 
set from 20 to 22 percent higher than that of the steamer 
after allowance for the higher cost of the Diesel equip- 
ment has been made. This figure is, of course, subject to 
improvement as the rate of production of Diesel ships in- 
creases, but even as it is it shows a way to absorb quite a 
material percentage of the higher cost of production of 
our ships as compared to that of foreign-built vessels. 
Moreover, owing to the use of a smaller engine room crew, 
as well as owing to the maintenance of a uniformly high 
economy independent of the personal element, which is a 
typical feature of Diesel engines, their installation on 
American cargo ships will bring the cost of operation 
more nearly to the same level as that of our foreign com- 
petitors. 

These are features which should be taken advantage of 
to the fullest possible extent in order to bring into exist- 
ence an American merchant fleet of real economic capac- 
ity. The use of Diesel engines on large cargo ships is 
to be particularly invited. Outside of the comparatively 
short voyages to Europe, the principal lanes of travel of 
our merchant fleet will be the much longer distances down 
the east coast of South America and especially to the 
Orient, where China and Siberia alone are potential mar- 
kets far more important for the United States than all 
the others combined. These are countries comparatively 
far removed from natural supplies of oil, and to negotiate 
these long voyages economically it is imperative that our 
vessels be propelled by machinery which does not require 
inconvenient stops or extra trips for refuelling. The 
Diesel engine is singularly well adapted for these par- 
ticular routes, and its adoption is the one move whereby 
an American merchant marine can assert itself. 

This is as important a consideration to shipowners as to 
shipbuilders. Now is the time, as long as our merchant 
fleet is still in the formative stage, to catch up with and 
exceed the pace already set by users and builders of motor- 
ships in Europe. 

Based upon the foregoing figures, and assuming a 
mileage for the average round trip to the Orient of 
14,000 nautical miles, the savings effected by the lower 
fuel consumption and corresponding increase in cargo- 
carrying capacity, as well as by the higher sea speed of 
the Diesel ship, arrange themselves as follows: 


——Steamer——, 
. Diesel Ship Turbine Engine 
Duration average round trip, days.... 49 54 54 
IDES TE PO oo coos on conn eee 24 24 24 
Number of round trips per year...... 5 4.6 4.6 
Buel consumption per round trip, in- 
cluding days in port, tons........ 780 1,620 1,890 
Excess fuel consumption over Diesel 
AOD, WHS oso conde COenR eae 840 1,110 
Excess fuel cost over Diesel ship, fuel 
ci’ SUG) JOOP Terls ooobooonebodons $13,860 $18,315 
Decreased cargo revenue compared to 
iesel ship, cargo ton at $15.... $18,900 $24,975 
Total discrepancy per year.......... $150,700 $199,100 
Additional revenue of Diesel ship, ow- 
ing to higher speed, equivalent to 
7,500 tons more cargo carried per 
CALM eR ToreYlslyalsyecicts cisfovsietevcisiviacciesie Reaeavan i 
Excess a : Aen m r 258,600 (over turbine ship) 
annual earnings of Diesel SIP 4 $3977000 (over reciprocating 


OG? GEA ‘ooasabougdapoondoen . : 
cts l engined ship) 


In the above figures the difference in other operating 
items such as wages and food for the engine room crew, 
lubricating oil, etc., are not included; aside from being 
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relatively insignificant compared to the tabulated figures, 
a saving in one direction with Diesel engines (smaller 
engine room crew) is offset by a saving in the other direc- 
tion with the steam plant (lower lubricating oil consump- 
tion), the relative differences of these items, while slightly 
in favor of the Diesel engine, not being of sufficient impor- 
tance to be worth considering here. The important point 
is to focus attention on the tabulated items, and par- 
ticularly on the substantial gain in revenue capacity of the 
Diesel ship due to its higher speed, which adds 54 and 71 
percent respectively to the increased earnings resulting 
from the lower fuel consumption. This gain is particu- 
larly significant if it is remembered that the complete 
Diesel equipment with which this higher speed is attained 
can be installed in a smaller space than that of either 
steam plant; the resulting gain in cargo space, which with 
cargo classified by cubic measurement for its tonnage will 
amount to another substantial increase in revenue, is not 
even included in the tabulated figures. 

The exposition just issued by the Department of Opera- 
tions of the United States Shipping Board regarding 
future shipbuilding invites careful contemplation upon this 
feature of space and weight requirement of the propelling 
machinery, since some of the new types of ships are rec- 
ommended to be driven by quadruple expansion steam en- 
gines at a sea speed of 13 knots. Outside of technical ob- 
jections which give rise to some doubt as to the advis- 
ability of using such engines in this particular application, 
their bulk and weight, in addition to the great quantity of 
fuel these boats will have to carry for the specified steam- 
ing radius even in spite of their improved economy (about 
on a par with that given above for the turbine), will im- 
pose enormous commercial disadvantages. 

Compared to a twin-screw Diesel installation of similar 
combined capacity, these disadvantages are so pronounced 
that it would be little short of a calamity to undertake 
construction of such steamers on an appreciable scale at 
so late a date. Even if such action should suggest itself 
by the possibility of production on a somewhat quickened 
schedule, this advantage is of so momentary a nature that 
it fades into insignificance in relation to the broad issue 
of bringing into existence an economical American mer- 
chant marine. From the viewpoint of national expediency, 
the early and unprejudiced recognition of the Diesel en- 
gine in the various forms in which it has proved to be 
feasible is the only path open whereby to reach our goal. 

Fortified with -a mass of valuable experiences which 
extend back over almost ten years of practical marine 
work, we are to-day in a position to build Diesel engines 
without any question as to their technical success. Prob- 
lems pertaining to design and construction are so well 
understood that it is easily within the capacity of properly 
informed specialists to meet almost any requirement. 
What we need now is actually to embark upon the appli- 
cation of this accumulated knowledge in American shops, 
under conditions which are conducive to the same concen- 
tration and continuity of development that has led to the 
high stage of perfection in Europe. This is a perfectly 
natural process of evolution which involves no secrets, 
but likewise permits no short cuts. 

Considering the sizes of engines that will be needed, 
however, and the expense involved in their development, it 
cannot be reasonably expected that the few private enter- 
prises which by location, equipment and organization 
could to-day do such work justice take the initiative with- 
out some tangible encouragement. It is up to the Ship- 
ping Board to inaugurate such activity, and that on a 
comprehensive plan which will ensure a healthy develop- 

(Concluded on page 250.) 
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Work of the Department of Naval Architecture and Marine 
Engineering at the Massachusetts Institute of Technology 


BY PROFESSOR C. H. PEABODY* 


| 1893 the Massachusetts Institute of Technology, Bos- 

ton, Mass., offered a course of instruction in naval 
architecture and marine engineering, graduating the first 
class in 1895. The number graduated from that regular 
course with the degree of Bachelor of Science has reached 
a total of 222. In 1900 the United States Navy Depart- 
ment selected the Institute to give a special course to 
officers designated for the Corps of Naval Constructors; 
seventy-eight constructors have been graduated with the 
degree of Master of Science. Upon the declaration of a 
state of war in 1917, a short course in naval architecture 
for technical graduates, and teaching only naval architec- 
ture and ship design, was offered. Three other such short 
courses have been given, with a total membership of 
eighty-five. Such, in brief, has been the service of the 
Department to the nation, and, in large part, toward the 
prosecution of the great war. 

There is a certain inevitable resemblance of all tech- 
nical schools and colleges wherever located in America 
or in foreign lands, and especially of all courses in naval 
architecture; there must be certain fundamental prepara- 
tion in mathematics and natural service, and certain sub- 
jects of instruction and methods of construction and de- 
sign must be presented. There is a tendency at present 
to offer at technical schools a variety of courses of engi- 
neering; some are well known, such as civil, mechanical 


* Head of Department of Naval Architecture, Massachusetts Institute 
of Technology, Cambridge, Mass. 


and electrical engineering, others are newer or more 
special, like sanitary engineering or gas engine engineer- 
ing; but all are primarily engineering and are likely to 
show marked divergencies only in the later years of the 
course. Naval architecture harks back to the time of 
wooden ships, when the ship carpenter was brother to the 
house carpenter; but now the shipbuilder is an engineer 
with affiliations with the bridge builder and the boiler 
maker, and must work in conjunction with the marine 
engineer. In consequence of this condition, the first two 
years of the course in naval architecture and marine en- 
gineering at the Massachusetts Institute of Technology 
are scarcely differentiated from general engineering; in 
the second year of the course, instruction is given in 
ship construction and in ship drafting, in order that stu- 
dents may have the advantage of working in a small de- 
partment where they become well known personally and 
to enable them to use their summers advantageously. 


Vacation WorK IN THE SHIPYARDS 


For many years the Institute has had a general under- 
standing with the shipyards of the Atlantic Coast by 
virtue of which students in the vacations following the 
sophomore and junior years work in either the yard or 
the engine shop, or in both. All students desiring such 
work have had opportunity, and most have taken advan- 
tage of it. Though a naval architect cannot know too 
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much of the details of ship construction or operation, the 
chief advantage of such an experience is that the student 
becomes familiar with the conditions of shipbuilding and 
can better appreciate both theoretical instruction and 
practical design and construction. He learns to think in 
terms of ships. Again, he works with the men who build 
the ships and learns to understand human nature. 

As the third and fourth years progress, the student 
gives more attention to the theory of naval architecture, 
including the methods of computing displacement and 
stability, the study of waves and the rolling of ships, and 
also of the devices for controlling the rolling, the deter- 
mination of power required for propulsion and of methods 
of applying the power, and, finally, the consideration of 
the stresses likely to be set up in the 
structure of the ship when at sea. 
Each student makes a design of a 
ship in sufficient detail to insure that 
he learns the methods of construc- 
tion and arrangement and all the 
usual computations of displacement, 
stability and strength; computations 
for launchings are also made. 


Mopet MAKING 


Each student makes a model of 
the hull of his ship, on which he 
lays out the plating and from which 
he prepares an order sheet. Inci- 
dentally, he gains an idea of form 
and learns to interpret his ship lines. 
The Department has a well-equipped 
wood-working shop with saws and 
planes for preparing materials for 
models, so that the students’ work 
can be precise and expeditious. 

The Department has a set of 
glass-topped tables for fairing lines 
to a large scale and has been in the 
habit of giving instruction in mold 
loft work at the end of the junior 
year. This provides a means for the practical application 
of the theoretical knowledge gained in the class rooms. 

Little has been said as yet about marine engineering, 
which can be separated only with difficulty from naval 
architecture. In practice, the engines and their arrange- 
ment and the propellers are cared for by the marine en- 
gineer; but the student must treat the subject of pro- 
pellers in connection with propulsion, which has much to 
do with the determination of the forms of the ships. 
Formal instruction in marine engines, including steam tur- 
bines, is given in the senior year, at which time the stu- 
dent makes a preliminary design of the engine and its 
arrangement and considers the probable stresses in the 
frame and moving parts as affected by steam pressure and 
dynamic action. So much concession is made to custom 
as to make the drawing of the propeller a part of marine 
engineering, even though the design is made in connection 
with naval architecture. 

Since the naval architect must provide a location for the 
compass and should understand conditions required to avoid 
undesirable deviations, the Department has a standard 
compass and binnacle and a pelorus, which are used to 
teach compass adjustment. 


Navat Constructor’s CoursE 


As already said, officers designated for the corps of 
naval constructors, after graduating from Annapolis and 
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a year or two of sea experience, are selected for scholas- 
tic ability and general character and come to Technology 
for a three-year course, covering the junior and senior 
years and a graduate year; on graduation, they receive 
the degree of Master of Science. The instruction in 
theoretical naval architecture is the same as that of the 
regular course, but with more time at command they have 
longer and more detailed training in ship design and con- 
struction commensurate with the difficulty of meeting the 
demands that a warship shall combine great gun-power, 
speed and protection with the least possible displacement. 
The course, like the regular course, includes marine en- 
gines and turbines and also electrical engineering, aero- 
nautical engineering and methods of accounting. Con- 


Drafting Room in the Department of Naval Architecture 


sidering the maturity of the officers, the methods of selec- 
tion and their zeal in their profession, it is fair to say 
that few candidates for the master’s degree come with so 
high a standard of ability and achievement. 


SPEED AND Economy TRIALS OF VESSELS 


The favorable location of Technology enables students 
to visit ships, shipyards and engine works in connection 
with their studies. Many speed and economy tests of 
ships of various importance have been made by students 
of the Institute in preparation of their graduation theses. 
Notable among them were the tests of the Coast Guard 
ship Manning and the destroyer Sterret. The course in 
naval construction just described is restricted to officers of 
the Navy, but a parallel course giving substantially the 
equivalent is maintained which is open to all students, 
whether they are Americans or citizens of other countries. 

In 1915, the Institute offered a graduate course in aero- 
nautical engineering leading to the degree of Master of 
Science, attached to the Department of Naval Architec- 
ture. From this course there are ten graduates, of whom 
five were detailed from the Signal Corps of the Army. 


AERONAUTICAL ENGINEERING 
A four-foot wind tunnel, modeled after one in the Na- 


tional Physical Laboratory at South Kensington, was in- 
stalled when the course opened; it is expected that a seven 
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foot tunnel will be built in the near future. 
Our tunnel has been under contract to the 
Army since the declaration of war with the 
central powers. Immediately after that 
declaration, two ground schools of aviation 
were established at the Institute—one for 
the Army on May 21, 1917, and the other 
for the Navy on July 23, 1917. In connec- 
tion with the latter there was established a 
school for airplane inspectors October 1, 
1917. The Institute has perhaps made its 
most notable contribution to aeronautical 
engineering by carrying through two classes 
of officers of the Army and Navy who had 
already become pilots. The first class num- 
bered thirty beginning March, 1918, and 
ending September, 1918; the second class 
began September 30 and ended January 25, 
1919, numbering fifty-six. Officers having 
adequate training in engineering were se- 
lected for these classes. 

However legitimate and desirable may be 
the association of aeronautical engineering 
with naval architecture, this is hardly the 
place for a detailed description of our 
course. It is likely that an undergraduate 
course will be offered soon. 

Fortunately, the regular service of the 
Department of Naval Architecture has not 
been interrupted by the war, though some- 
what dislocated; thus the senior class of 
1917 was graduated in April, while the class 
of 1919 was graduated in September, 1918; 
but next year the Department will be on its 
normal peace footing and able to care for 
all who come. 


THe Pratr ScHoor or Nava 
ARCHITECTURE 


In 1912, Mr. C. H. Pratt, of Boston, left 
his estate to the Institute, with the proviso 
that there should be erected a memorial 
building to his father and himself, to be 
known as the Pratt School of Naval Archi- 
tecture and Marine Engineering, and that 
the remainder of the estate should be used 
as a permanent endowment of the Depart- 
ment. At the present time the estate is in 
the hands of the Corporation of the Insti- 
tute and is valued at a million dollars. This 
benefaction ensures an adequate course in 
naval architecture and marine engineering 
at Technology, and also a course in aero- 
nautical engineering in connection there- 
with. 

Some years elapsed before the Institute 
could complete all legal requirements and 
obtain full control of the Pratt fund, and 
then the war delayed building because the 
priority commission could not grant permis- 
sion for the requisite material. Now plans 
are ready and there will be no further de- 
lay in the erection of a suitable memorial 
building. This building will face on Massa- 
chusetts avenue adjoining the wing of the 
main building on that avenue. It will be 180 
feet long, three stories high on the avenue 
to conform with the general plan of the 
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Technology buildings; it will have four stories at the rear, 
the fourth story not showing above the parapet on the 
street. 

In the Pratt building there will be adequate accommoda- 
tion for the Department of Naval Architecture and Ma- 
tine Engineering, including the course in naval construc- 
tion and the course in aeronautical engineering, with pro- 
vision for normal development. There will be large well- 
lighted drawing rooms, many lecture rooms and necessary 
offices. There will be a convenient room for cutting ship 
models equipped with proper machines. This shop can be 
used also for making aeronautical models for the wind 
tunnels. The funnels themselves will be accommodated 
in another building. 
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Provision is made for two museums, one of naval archi- 
tecture and one of aeronautics, to preserve notable ma- 
terial and to give examples of construction. 

The question of providing a tank or model basin is 
yet under advisement; provision can be made for housing 
the inner end of the tank and all its appurtenances in the 
Pratt building, but the great length required for the tun- 
nel would carry it through the next building and beyond, 
the next building belonging as yet to the Reve. Of course 
the tank, if so located, eontd be completed without waiting 
for the erection of a Seasesre building that might easily be 
erected over it. The plans of the Pratt building are 
shown on these pages. These plans will be followed sub- 
stantially as given, with perhaps minor changes. 


The Education and Training of a 
Naval Architect 


Courses Designed to Give Broad Outlook Upon the Whole Field—College Curri- 
culum Combined with Practical Work—Development of Designing Originality 


BY LAWRENCE B. CHAPMAN* 


HE present revival in shipbuilding in this country, 
together with the fact that keen competition will 
exist in shipbuilding and shipping among the nations, will 
create a demand for men rigorously mained § in naval archi- 
tecture. During the last few years the American mer- 
chant marine had sunk to the nadir of its existence, and, 
as the demand for men technically trained in naval archi- 
tecture has been small, the proper attention has not been 
given to the education of men in this field. The men which 
the technical schools have produced in the past are not 
of the type that the future will demand. It is for this 
reason that I am prompted to place my studies and views 
before the engineering public. 


EFFICIENT OPERATION Witt EtimiInate HANnpICApP 


The course of training that I shall present is rather a 
departure from the accepted courses as given in this coun- 
try. We should bear in mind, however, that this country 
is just entering the field of maritime commerce, in which 
other nations are well established. At the outset we are 
hampered by labor conditions and seamen’s laws that put 
us at a disadvantage with our competitors. For us to com- 
pete successfully with them under these conditions, it is 
necessary that we design more efficient ships and build 
and operate them in a more efficient manner. Moreover, 
due to the greater difficulty of accomplishing improve- 
ments in the field of naval architecture to-day, as com- 
pared with the last century, the future will call for higher 
ability than has been exercised in the past. The men who 
are to carry out this work must be trained in the broadest 
and most rigid manner. 

It is assumed in this article that the student is training 
for a professional status in naval architecture. Some of 
the men who complete the course will eventually drift into 
allied fields, and others will give up the career of a naval 
architect for one in some other branch of engineering. 
This fact, however, is given no weight in the following 
discussion. 


—_. 
* Associate member of the Institution of Naval Architects. 


The first essential requirement for a course of training 
in naval architecture, as well as in any branch of engi- 
neering, is that only those who have the proper aptitude 
should be encouraged to pursue it. The student should 
show by his Boyhood activities and interests that he has 
a natural bent for the calling; he should have a clear con- 
ception of the nature of the duties that one in this line will 
be called upon to perform; and he should be fitted by 
ability and mental caliber for the work required in the 
engineering profession. In short, he should feel that he is 
claimed by the field of naval architecture and not choose 
the work blindly or in a haphazard manner. 

Many times the qualifications which make the man fitted 
for the work are almost impossible to determine or 
analyze; at least, their discovery requires much searching 
study and sympathetic guidance. The present method of 
choosing a vocation in an offhand manner in high school 
and thea entering college directly, or, what is even worse. 
of entering the fecrnical school direct from high school 
and choosing a course of naval architecture during the 
first or second year at haphazard from among other en- 
gineering courses offered, is absolutely wrong and will 
seldom meet the above requirements. Too often the 
parent and instructor do not have a clear idea, and the 
student a false idea, of naval architecture. 

It is evident that this first requirement is very difficult 
to fulfill faithfully; yet it is one of basic importance. In 
fact, it is the great problem that every young man, largely 
ignorant of his own capacities and without inward guid- 
ance towards his vocation, is called upon to face. A dis- 
cussion of this point is beyond the scope of this article. 
Might not the universities or the Society for the Promo- 
tion of Engineering Education reach out into the high 
schools and guide the student? Associations, environment 
and the vocation of the boy’s father are bound to have 
important weight in molding the boy for a future in naval 
architecture. 

Later I shall discuss a system of training in which the 
student spends a year at practical work before entering 
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college. By following this scheme the student acquires a 
wonderful insight into the requirements and duties of the 
profession he proposes to follow, as well as a knowledge 
of his own temperament and bent. It is one of the best 
methods possible of solving this difficult yet basic problem. 

The second requirement for a training in naval archi- 
tecture is that the course should be so laid out that a man 
will obtain a well-rounded education and broad outlook to 
fit him for the duties of a naval architect, shipbuilder or 
ship operator. The training should cover the funda- 
mentals of science and engineering, naval architecture, 
the design and construction of ships, the essentials of heat 
engineering and marine engines; a study of the manage- 
ment of the shipbuilding industry, and the operation and 
maintenance of ships. 

These subjects should be.considered not only from the 
technical standpoint, but also from the practical and eco- 
nomical standpoint and the point of view of the business 
man. Such topics as initial cost, overhead expenses, cost 
of operation of ships, size of ship and earning capacity, 
types of machinery to install in a given vessel for a given 
trade, time required in port for unloading, etc., are all 
problems that the naval architect should be able to handle. 
The naval architect of the future will find these questions 
of equal, if not more, importance than the more strictly 
technical problems of his profession. 


Broap OutLtooK Upon SHIP OPERATION PROBLEMS 


The whole course of training should be measured, not 
by the knowledge gained, but the insight into the under- 
lying principles and the ability to give the proper weight 
to the theoretical, practical and economic consideration 
of any problem. The man must not acquire technical 
skill alone, but the ability to control enterprises and to de- 
cide in particular cases whether the undertaking is ac- 
tually worth while or not. 

He should be able to grasp the whole problem, financial 
and economical, as well as technical. To design a ship 
that is technically correct in all details is one thing; to 
design an efficient ship when financial and economic con- 
ditions are taken into consideration is quite another propo- 
sition. Graduates in naval architecture in the past have 
too often felt it their duty solely to carry out the technical 
work in naval architecture. To fulfill the demands of the 
future, naval architects must be more than this; they must 
be leaders in the shipbuilding and shipping fields as well 
as technically trained men. They must create, not copy; 
originate, not accept. 

In order that the student may master the essentials in 
the whole field of naval architecture, he must be in close 
touch with the practice and management of shipbuilding 
and ship operation from the very beginning of his train- 
ing, as well as be pursuing the customary course of study 
in college. It must be borne in mind that the student is 
preparing himself to earn a living in a world of business, 
and the sooner he learns its demands the sooner he will 
meet with success in his profession. 


PRACTICAL WorK IN THE INDUSTRY 


To attain this end, practical work in the industry, by 
co-operation between the school and the shipbuilding plants 
and steamship lines, should be a feature of the course of 
training. The existing college courses of naval architec- 
ture in this country do not demand this practical training, 
and in this respect I believe that they are weak. Practice 
is a complement to theory, and the two cannot be sepa- 
rated in a course of training. 

A number of ways are open to obtain this practical part 
of the training. One scheme, which is followed almost 
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universally in Great Britain, is to require several years of 
outside practice before entering the technical school. The 
apprentice system, in which nearly all the men eminent 
in naval architecture in Great Britain to-day obtained 
their training, is a most excellent plan, but could not be 
put into operation unless the shipyards co-operated to the 
fullest extent. The aptitude of the boy for the work would 
also have to be given the most careful consideration early 
in life. By this plan the boys are apprenticed to a ship- 
yard, generally a government dockyard, at about fifteen. 
They attend a yard school several afternoons a week, 
where careful attention is given to their education. After 
from four to six years of apprenticeship, the best qualified 
boys enter the technical school for the usual four-years’ 
course. The achievement of the men educated in this 
manner, among whom were such men as Sir William 
White and Sir Nathaniel Barnaby, certainly indicates that 
the system has considerable merit. As far as I know, the 
plan is not followed in engineering education in America, 

The well-known Cincinnati plan of two weeks in the 
industry followed by two weeks in school is another solu- 
tion. The English “sandwich system” of a year in school 
alternated by a year in practical work is of the same char- 
acter. Both have been criticised because the classroom 
work is too often broken up and serious interruptions are 
introduced into the curriculum. 

A third scheme is that of requiring practical work dur- 
ing the summer vacations. This system is already in use 
in some of the schools in this country. From my own 
studies, I believe that a combination of the first and last 
schemes, requiring one year of practical work before en- 
tering college, followed by three summers of work in the 
yard and at sea, would accomplish the best results. This 
would give the student an insight into the profession and_ 
a tangible interest in the school work at the very start. It 
would either spur him on to better work in college or show 
him before it is too late that his real interests do not lie 
in the field of naval architecture. 

It is very essential that all this practical work be directed 
by the college faculty, and thorough co-operation, as in the 
Cincinnati plan, exist between the school and shipbuilding 
and shipping industries. Otherwise the time of the stu- 
dent will be more or less wasted and the desired results 
will not be accomplished. 

With the proper directing and planning of the high 
school work, the high school course could be shortened so 
that the year of practical work need not necessarily 
lengthen the educational period. This, however, is not 
always possible or advisable, and in such cases an extra 
year would be required. The student who puts in an ad- 
ditional year in this manner, however, should be further 
advanced at graduation than the student who has not, and, 
in the final analysis, the period of training will probably 
be shortened. 

It is extremely important that the boy be guided in this 
year between high school and college, otherwise the time 
will be practically wasted. Care should be taken to see 
that his habits of study are not broken up, by prescribing 
a course of study and reading. I concede that the ac- 
complishment of this plan requires earnest consideration 
and is not as simple as the mere statement might indicate. 

The requirements in practical work should include ex- 
perience in shipyards and shops where methods of con- 
struction and handling material can be observed, and ex- 
perience in the drawing and designing offices where 
plans and technical calculations are made and materials 
ordered. Some time, also, should be put in in the shipyard 
offices, where there is an atmosphere of business. Finally, 
a short time should be spent on shipboard, where the han- 
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dling of ships and their machinery can be studied. This 
part of the training will also give the student an oppor- 
tunity to observe the action of a ship at sea, which will 
cause him to take a more appreciative attitude towards the 
classroom work dealing with the stability and strength of 
ships. If possible, a few weeks’ experience in a steamship 
office should be included in the training, so that the meth- 
ods and practice of a steamship line can be observed. 

If the above plan of practical training is followed, 
practically all the shop work can be dropped from the 
school curriculum. This will allow the time saved to be 
used for courses in literature, history and economics, 
which at present are not given enough attention. 

The practical work in the course as outlined would re- 
quire from a year and a half to two years of training out- 
side of the classroom. I do not mean to assume that in 
this short t’me the student will become conversant in all 
the fields mentioned, or become skilled in any trade or 
branch of the profession. In fact, I fear he will have a 
rather superficial knowledge of the whole field, perhaps 
yague and obscure in some particular branch. Neverthe- 
less he will have observed much that will incite his interest 
and study; he will have acquired a knowledge of ma- 
terials, tools and processes; he will have seen the order 
and distribution of work and have learned to appreciate 
the money value of time and labor and material. He will 
also have obtained unconsciously an engineering instinct 
and a knowledge of proportions and dimensions of ma- 
chinery and structure that will be invaluable to him in his 
college work. He will have mixed with different classes 
of men, discerned their points of view, and acquired a 
sympathetic understanding of them, which is of prime 
importance for one who may in the future be placed in 
charge of men. Most important of all, he will have seen 
the industrial world in operation and be imbued with its 
methods and spirit. 


THE CoLLEGE CURRICULUM 


Having considered the practical side of the training, 
let us now turn our attention to the school curriculum. 
The professional studies should begin at the start of the 
freshman year and not be left, as is the present custom, 
until the third and fourth years. These early professional 
studies should be introductory courses in general engi- 
neering and naval architecture only, and the subjects 
should be treated in an elementary manner. The rigid 
mathematical treatment of the professional work should 
be left, as at present, until after the foundation work in 
mathematics, physics and mechanics has been covered. 
Short laboratory courses could be introduced in the fresh- 
man year with great benefit. 

There are several reasons for starting the professional 
work early in the course, which are of paramount impor- 
tance when the practical work is to follow the scheme I 
have just outlined. It is necessary that the professional 
work should parallel the outside practical training so that 
one will be an explanation and complement to the other; 
the student’s enthusiasm and interest in his life’s work 
should be aroused early and kept constantly at the highest 
pitch in order to accomplish the best results. These intro- 
ductory courses will teach the student his limitations and 
create a greater incentive to master the more abstract 
sciences which are necessary for the study of theoretical 
naval architecture, ship design and construction. It is a 
fact that a student will assimilate very little in a subject 
that does not interest him; and any arrangement of the 
course that will create a lively interest and enthusiasm in 
mathematics, physics, thermodynamics, etc., will have a 
wonderful effect on the student’s progress. 
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Courses in English should continue throughout the four 
years. The student’s experiences and observation in his 
outside work will make excellent subjects for compositions 
and take away much of the antipathy that the student as 
a rule has for this subject. 

Aside from these two considerations the present layout 
of the freshman year in most engineering schools fulfills 
the needs of the first year of a course in naval architec- 
ture. In arranging the course, the summer work to follow 
should be kept in mind, so that the outside time will be 
spent to the best advantage. 

By the time the student reaches his third year he should 
be familiar with the principles of ship construction, the 
drawing and fairing of ship’s lines, and the making of 
half models. He should also have covered the elements 
of naval architecture and general engineering and prac- 
tically all of the work in physics, mathematics and chem- 
istry. 

The work in mathematics need only go through calculus. 
Any advanced work in mathematics should be left to the 
student’s volition later in the course. A thorough mastery 
of the work in calculus and the ability to apply it in en- 
gineering work in later life is far more important than 
wading through more advanced work in differential equa- 
tions with a rather vague knowledge of the whole course 
and little ability to apply it when the need arises. I do 
not wish to be understood as depreciating the more ad- 
vanced work in mathematics. The student, by all means, 
should be encouraged to continue work in mathematics 
throughout the four years, if he has the proper aptitude. 
While this advanced work will be far in excess of that 
which can ordinarily be used in practice, it will fit him 
for any possible contingency that may arise in the future 
for original work. 

The third year should start out with a technical study 
of ship design and the more advanced work in naval archi- 
tecture. About the middle of the third year an actual 
problem in ship design should be started, which should 
continue until the end of the fourth year. This problem 
cannot be carried through exactly as it would be in prac- 
tice, because many of the subjects will not be taken in class 
in time to be worked into the problem in their proper se- 
quence. 

SpeciFic ProprEM WorKED Out 

The problem should consist, first, in selecting the proper 
dimensions, proportions and coefficients to meet an as- 
signed condition. Then a preliminary estimate of weights, 
stability, trim, freeboard, deadweight and power should be 
made and a preliminary set of lines and arrangements 
plan be drawn up to see if the proposed boat meets the 
assigned requirements. Finally, a certain amount of the 
construction plans should be drawn and final calculations 
for weight, stability, displacement, power, strength, etc., 
carried out. It is extremely important that coefficients 
and data from good practice be available and the student 
taught to apply these to his design. 

Let me amplify upon this problem in design, for it is one 
of the most important parts of the course. Here the 
student sees his professional studies applied to an actual 
design. The work on the problem is similar to that which 
he will be called upon to perform in the early part of his 
career. The theoretical work is illustrated, and the lec- 
tures made real and tangible by the application of their 
contents to the problem in hand. 

The question of stability should be carefully covered 
in the problem by having the student design to a required 
minimum G. M. An actual calculation for the vertical 
center of gravity should be carried through. The re- 
quired G. M. of the problem should be that for the ship 
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loaded ready for sea. The G. M. in the light condition 
should also be calculated, and should at least show no 
negative value. Zero ought to be the minimum. If neces- 
sary, the loaded G. M. will have to be increased to meet 
this condition. The value of metacentric height on the 
ship’s behavior at sea might be studied at this point, and 
the necessity of keeping it as low as compatible with 
safety brought out. 

After the main features of the design are finished, vari- 
ous details may be assigned to various members of the 
class to be drawn up and calculated for strength. One or 
two members of the class will probably work up the special 
details by themselves. The work of the individual men 
can be brought to the attention of the whole class by 
having the students gather around the various boards 
from time to time and talk over the work with the in- 


structors. The following list suggests a few details that 
can be assigned: Stem; stern post, rudder and rudder 
bearings; propeller struts or bossing and stern tube; 


superstructure and house construction; masts, booms and 
winches and hatches; anchors and anchor gear; and the 
layout for boats and davits. Various parts of the shell 
plating, decks, longitudinals, inner bottom and bulkheads 
can be drawn up and calculated for strength by each 
student. 

The following subjects should receive careful attention 
during the third or fourth years, and the ship, already in 
the course of design, could be used to illustrate them: 
Tonnage, deadweight and freeboard requirements, flood- 
able lengths, watertight subdivision and location of bulk- 
heads as required by the Report of the British Bulkhead 
Committee, Lloyd’s or similar construction rules, longi- 
tudinal and transverse strength and strength of miscel- 
laneous details, riveting, bulkheads, ete. Consideration 
should also be given to the power and propeller calcula- 
tions, the drawing of the stern lines, and propeller bossing. 

The proportions of the boat, the number, location and 
revolution of the propellers and the proper angle of the 
bossing for the most economical performance of the boat 
in service should be studied and discussed. Taylor’s 
“Speed and Power of Ships” is by far the best text for 
the study of power and propellers. 


DEVELOPMENT OF ORIGINAL DESIGNS 


Too much attention should not be given to following 
the rules of the registration societies. A few weeks’ work 
will familiarize the student with their use, which is suffi- 
cient. The main work in structural design should be of a 
more advanced nature, following the method of study as 
in Professor Hovgaard’s excellent book, “The Structural 
Design of Warships.” The naval architect must be able 
to understand and analyze the stresses that come upon a 
ship, and place the material most advantageously to resist 
these stresses. No advance in naval architecture can be 
accomplished by merely teaching the student to follow 
existing rules of ship construction, despite the fact that 
these rules are based on years of experience. 

The work in marine engineering should take up such 
subjects as the selection and arrangement of the propelling 
machinery and auxiliaries, the heating surface, and fuel 
consumption of the boilers for a given steam consumption 
of the engines. After these points have been incorporated 
in the problem, a consideration should be given to the 
economics of steam engineering. This should cover such 
subjects as fuel consumption for various types of pro- 
pelling machinery, boiler economy, feed heaters, econo- 
mizers, effect of leaky condensers, etc. All these prob- 
lems are given careful attention in power plants on shore, 
but are too often overlooked on shipboard. A good naval 
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architect should be well versed in steam engineering and 
should be taught to study the economical problems of the 
machinery, as well as those of hull design. 

Other subjects covered in the third year should include 
advanced mechanics, steam engineering and laboratory 
work, electrical engineering, thovdtravellios, “matali gy, Eng- 
lish and economics of engineering. 

In the fourth year the design problem should be con- 
tinued and the more advanced parts of theoretical naval 
architecture be taken up. Some attention should also be 
given to heating and ventilation and aeronautics. A por- 
tion of the year should be given over to marine engineer- 
ing, including engine design, steam turbines, boilers and 
Diesel engines. The importance of studying these sub- 
jects from the economic point of view has already been 
mentioned. 

We should not lose sight of the fact that the design of a 
ship embodies nearly all branches of engineering, and, in 
mapping out the design, the naval architect must have 
sufficient knowledge to give all the problems preliminary 
consideration and “duc weight. 

By the fourth year the sindlon: should be able to choose 
for himself what division of the field of naval architec- 
ture he hopes to follow. Highly specialized options in ship 
design, shipbuilding and ship operation should be intro- 
duced in the last year. This should be the only place in 
the course, however, where specialization is allowed, for 
the young engineer can seldom foresee what trend his 
career is likely to take. Men successful in naval archi- 
tecture often, in later life, do not follow the particular 
line along which they start. Of two men, one with the 
broad grasp of the underlying principles and the other with 
a highly specialized knowledge of one branch, the former 
is better able to take advantage of opportunities for ad- 
vancement. 

SPECIAL SUBJECTS 

In addition to the subjects mentioned, some time should 
be given to training in yacht design because of its value in 
teaching the form and “sweetness” of ship’s lines. The 
essentials of this field should be covered in case a student 
elects it as his life’s work. History of naval architecture 
should receive treatment, if only by assigned reading, so 
that the student can face the future with an acquaintance 
of the achievements of the past. 

The course in economics, after covering the funda- 
mentals of the subject, should take up concrete problems 
in connection with the work in naval architecture. Such 
a problem as steam versus Diesel engines for a given trade 
route and given vessel could be discussed with regard to 
first cost, ability to obtain a supply of fuel oil, cost of 
operation, depreciation, repairs, etc. Or, again, a problem 
on the size of a ship for a certain trade could be taken up, 
and such points as interest on investment, time required 
in port for loading and unloading and opportunity to ob- 
tain a cargo be considered. 

Such a course would require co-operation between the 
instructors in economics and naval architecture and talks 
by men actually engaged in shipping. The department of 
naval architecture could also introduce, at this time, the 
economic consideration of the design problem already 
under way. 

Special attention should be given to laboratory work, as 
the student can acquire a great variety of knowledge and 
experience in the laboratory that he could only obtain after 
years of practical work in the industry. The students 
should carry on the work in the laboratory in small groups 
and be allowed to do everything themselves as far as 
possible. If it is an engine test, for instance, the stu- 
dents should start and care for the engine while running, 
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attaching the indicators and the other apparatus neces- 
sary. In short, the students should be given complete con- 
trol and left to their own resources to work out the prob- 
lem, The instructors and mechanics should interfere only 
when absolutely necessary. While I was on the faculty 
of the University of Maine, this used to be our practice, 
and the enthusiasm aroused and the results accomplished 
were very encouraging. We carried out a three-day plant 
test in this way, giving the students complete control even 
to the firing of the boilers. A recording steam gage, kept 
in the laboratory, gave a record of each student’s firing 
and created much interest and competition among the men. 
I believe that more of actual boiler performance and 
methods of firing was learned by the student in his two 
lessons of firing than weeks of instruction could have 
accomplished. 
CONCLUSIONS 

The foregoing briefly outlines the field that should be 
covered for a training in naval architecture. Before 
concluding, I wish to add a few remarks regarding the 
method of presenting the work. The tendency in many of 
our engineering schools is to try to cover too much 
ground. As a result, the student graduates with a rather 
confused conception of the various subjects instead of a 
strong framework of the principles of engineering. The 
work, I believe, should be so taught that the main points 
are forcibly brought home and inculcated upon the stu- 
dent’s mind, and the less essentials treated in a more cur- 
sory manner for the student to master at his own con- 
venience as future occasions may demand. 

First, he should receive a strong foundation in basic 
principles and theory and a strong framework in the pro- 
fessional studies, with as much amplification as time will 
allow. Then he should receive careful instruction to show 
him how to build upon this foundation and how to go about 
filling in the framework, by study and reading after 
graduation. It should be borne in mind that the student's 
training is not completed; in fact, it has just begun at 
graduation. It is true that the theoretical work is largely 
finished at this time, but there are years of practical work 
and experience ahead that must be tempered and rounded 
out by further study. This fact is too often entirely lost 
sight of by the young engineer and naval architect. It is 
the duty of the college faculty to point the way for his 

‘future development. Here professors who have had wide 
practical exper‘ence can draw on their own experience in 
pointing out the proper path for the graduate to follow. 

Great care should be taken to see that the courses are 
properly interrelated, so that the student sees the connec- 
tion and transition from one subject to another and is 
able to apply the basic sciences to his professional studies. 
An excellent way to do this is for the department of naval 
architecture to take the men after they have finished a 
sourse in mathematics; mechanics, etc., and put them 
through a short intensive review of the more important 
parts and illustrate this review with problems in naval 
architecture, ship construction, etc. For example, the 
course in mechanics could be reviewed in this manner by 
showing the application of the more important parts t» 
ship design. Problems in strength of bulkhead stiffeners 
longitudinal shear in a ship’s structure and the like should 
be assigned. This method brings about a clearer under- 
standing of the subject by presenting it from an entirely 
new viewpoint. 

The above proposal for obtaining interrelation of th 
courses is only given as a possible solution, and would 
probably need some modification before it could be put 
into practice. 
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Before graduation, problems should be assigned that will 
cover the work of several subjects in one problem. These 
problems will not only test the student’s knowledge of the 
whole course of training, but also his common sense, judg- 
ment and ability to tackle original problems. Just to give 
one example: a problem on the electrical steering gear 
for a ship could be assigned. This would require a 
knowledge of rudders and the steering and maneuvering 
of ships, the friction of mechanism, the calculation of the 
power for the steering motor, an investigation of the 
torque and efficiency for electric motors, and, finally, the 
selection of the proper type of motor for the work. Many 
other problems of this nature in marine engineering, 
naval architecture and ship design will readily suggest 
themselves. 

These suggestions for a course in naval architecture 
will tend to produce a course that is more practical and 
purely professional than the general run of engineering 
courses offered at present. For this reason it is very im- 
portant that purely educational and humanistic subjects, 
such as history, English literature and economics, be in- 
cluded in the training. 

The instructors in these subjects should be men of high 
ideals and broad education, so that the student will have 
the other side of his personality developed by association 
with men of such character. For the same reason, ath- 
letics and other student activities should be encouraged. 
We must not lose sight of the fact that one of the principal 
fanctions of a college is to make a man out of the boy— 
to teach him straight thinking and clean living. “In the 
making of a man all the rich forces of nature and civiliza- 
tion must have place.” The trained architect should he a 
leader in the world, a man able to meet and understand the 
problems of the day as well as carry on the purely tech- 
nical work of his profession. 

The course of training as outlined is rigid and exacting. 
It will require the student’s best attention and ability for 
five years. The vacations will be short, but the study and 
classroom work will be pleasantly interrupted by practical 
work in the yard shop and at sea. 

With a course of training as suggested, the student will 
enter college with a clearer knowledge of his own quali- 
fications and the scope of his profession; he will pursue 
his studies with a more appreciative attitude, and will 
recognize far better the application of theory to practice; 
he will leave school with a strong framework of the 
theoretical, economical and practical branches of naval 
architecture, with a clearer vision of his future, a more 
definite purpose, and a more intimate personal knowledge 
of what is required of him in the industrial world than the 
graduates of the past. 


ViIcKERS’ SUBMARINES.—In a period of fifty-one months 
af war, Messrs. Vickers, Ltd., built and commissioned 
fifty-four submarines of all classes for the British Ad- 
miralty. An interesting description of these vessels is 
given in a recent issue of Engineering (London), from 
which the following data are taken: 


Submerged 

Type « Number Length Displace- Horse- 

ment, Tons power 
15? GESS. occ ouoocn 15 181’ 780 1,600 
TRY GES 5.0 uso ao08 4 147’ 6” 460 900 
SGiiclasstrrcinc wick: 6 187’ 840 1,600 
CHD GES 5500 b00000 6 339/ 2,570 10,500 
IN? GESo000cde000 TL WW UM el Seiaata ati iia), sac. Gono: hae laeeetoo to 
Oe GESod av onan 10 iyi? Oy” 510 960 
PAUP GEESE oibis coadind 9 238/ 6” 1,090 2,600 
OWNS HES. oucsovell 8  lles aeeoca |} eaaooe JW oocanc 
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UNITED STATES BATTLESHIP IDAHO 


Photographs Copyright by Press Illustrating Service, Inc., New York 


as 


The Idaho and Her Commander, Captain C. T. Vogelgensang. The Stern of the Vessel Is Shown Below 


RT ER 


The Idaho, Built by the New York Shipbuilding Corporation, Camden, N. J., Was Commissioned in March. Length, 
634 Feet 6 Inches; Beam, 97 Feet; Mean Draft, 30 Feet; Displacement, 34,000 Tons; Horsepower (Parsons Tur- 
bines), 32,000; Armament, Twelve 14-Inch and Fourteen 5-Inch Guns 
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UNITED STATES BATTLESHIP IDAHO 


Photographs Copyright by Press Illustrating Service, Inc., New York 
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Views on the Jdako, Showing After Turrets and New Wireless Aerials, One of the Guns of the Secondary Baitery 


and One of the Firerooms 
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Fig. 2.—View of Newburgh Shipyard from the Hudson River 


Construction of the Newburgh Shipyard 


Efficient Plant on the Hudson River Built in Record Time 


for War Work—A Story of Successful 


CAREFUL review of the accomplishments of Ameri- 
can shipyards during the last two years of intensive 
shipbuilding shows to how great an extent success has 
been dependent upon suitable location, accessibility and 
environment—and this particularly is true with the ship- 
yards born of the war emergency. It is, therefore, fitting 
that we present to our readers a description of the New- 
burgh Shipyards, Inc., whose record during the past year 
has been one of successful accomplishment. 

Located about fifty-nine miles from the heart of New 
York city on the west bank of the Hudson River and one 
mile from the historical old city of Newburgh, this ship- 
yard is served by the New York Central, West Shore, 
and Erie railroads, as well as several steamboat lines, both 
passenger and freight, operating between New York and 
Albany in addition to the New York State Barge Canal, 
connecting with Buffalo, so that ample and adequate trans- 
portation for men and materials is assured. The Hudson 
River at the shipyard is about one mile and a quarter in 


seait 


Fig. 3.—S. S. Newburgh, First Vessel Built 


Accomplishment 


width and forty-four feet in depth, so that vessels of large 
tonnage and deep draft may be launched with ease. 


BuitpinG Bertus Limitrep to Four 


The arrangement of shipyard, building berths and build- 
ings was planned and laid out under the personal direction 
of Edwin C. Bennett, vice-president and general manager 
of the company. After a careful study of the most eff- 
cient shipyards in this country and Europe it was decided 
to limit the number of building berths to four, as ex- 
perience has proved that under normal conditions, and 
particularly during periods of keen competition, the most 
successfully operated shipyards are those having an aver- 
age of four building berths. 

The yard as at present constituted has a waterfront of 
slightly over one-third of a mile in length and covers an 
area of twenty-four and one-half acres. The layout of the 
yard, as will be scen from Fig. 1, is so arranged that raw 
steel material is delivered at the north end and passes 


at the Newburgh Yard, Leaving for Her Trials 
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from one operation to another without at any time retrac- 
ing its path, and the finished ship is delivered at the south 
end. Material, other than raw steel, enters the yard on a 
different line of rails, so as to avoid passing through that 
portion of the yard devoted to fabrication of steel. Ma- 
terial destined for the general stores is unloaded direct 
from the railway into the main storehouse without having 
to enter the shipyard proper. 


ARRANGEMENT OF SHIPWAYS 


The four building berths as at present operated are each 
capable of taking a vessel up to 475 feet length between 
perpendiculars by 70-foot beam, but arrangements have 
been made for lengthening if occasion requires. They are 
spaced 100 feet cn centers, so as to permit placing a stan- 
dard gage railway track and storage racks for fabricated 
steel for materiai alongside each berth. The ready ser- 
vice storage racks alongside the building berths have been 
found of great advantage, as they permit the proper loca- 
tion of material as and when required, so as to enable 
the overhead cranes to operate at high efficiency. 

The four building berths are served by twelve stiff-leg 
derricks mounted on towers, these derricks being so ar- 
ranged that one ship, if so desired, may be served by five 
booms at one time. The booms are eighty feet in length 


and have a lifting capacity of five tons at extreme radius. 


. 


Firtinc-Our DocxKs 


There are two fitting-out docks of a combined length of 
1,010 feet, with railroad tracks thereon, so as to permit the 
economical handiing of material direct to the ships afloat. 
The fitting-out crane is also of the stiff-lee derrick type, 
designed for a test load of ninety tons and a working 
capacity of seventy-five tons at eighty feet radius and a 
ten-ton capacity at one hundred and ten feet radius. 

The work of building the shipyard commenced in July, 
1917, and, whereas most shipyards made land by dredging 
the river front, the great depth of water and the heavy 
clay soil at the Newburgh yard prohibited this procedure. 
It was necessary, therefore, to excavate by steam shovel 
a hill on the west side of the main line of the West Shore 
Railroad and deposit it in the river on the east side of the 
railroad. Work proceeded apace, and, as will be seen from 
the photographs, sufficient land was made by September, 
1917, to permit the start of building construction. 


Layout OF THE YARD 


The size and disposition of the various buildings are 
shown on the plan of the yard. The buildings are all of 
brick and concrete construction and comply with the rigid 


Fig. 5.—9,000-Ton Steamer Walden as She Appeared on the Day of Her Launching, February 1, 1919 
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HOSPITAL TOILETS 


TIME CARD GATES, 


factory laws of the State of New York. Washrooms and 
toilets for the workmen are installed on every floor in 
each building—in fact, throughout the plant the comfort 
and welfare of the workmen in the yard have received 
every consideration. 

It will be noted that a very extensive arrangement of 
standard gage railway tracks permits the rapid and eco- 


-nomical handling of material to all parts of the shipyard, 


and in keeping therewith seven locomotive cranes and a 
gasoline (petrol) shunting locomotive have been installed 
in addition to the stiff-leg derricks over the ships. 


PROGRESS OF SHIP CONSTRUCTION 


The Newburgh shipyard has under construction ten 
steel cargo vessels each of 9,000 tons deadweight capacity. 
The keel for the first vessel, which was named the S. S. 
Newburgh, was laid on March 14, 1918, and delivered to 
the Shipping Board on December 30, 1918. The fourth 
vessel, named the S. S. Walden, after a small town in the 
Hudson River Valley, was launched on February I, upon 
the occasion of which the Newburgh Shipyards, Inc., was 
commended by the Emergency Fleet Corporation for be- 
ing the first new shipyard on the Atlantic coast building 
steel vessels to launch from the full quota of its ways. 

With the publication of this article, six 9,000-ton vessels 
will have been launched and three vessels delivered, all 
within one year from the laying of the keel of the first 
vessel. The present building programme calls for the de- 
livery of one vessel every six weeks. This enviable record 
is due partly to the excellent railroad and freight facilities, 
partly to the staff of highly skilled foremen and execu- 
tives, all of whom have had many years of shipbuilding 
experience, and to a great extent to the efficient system of 


training unskilled workmen put into effect at the ship- 


yard and the cordial relationship between the workmen 
and the management. 


TRAINING SCHOOL ESTABLISHED 


The management, anticipating the shortage of experi- 
enced shipyard labor, installed even prior to the laying of 
the first keel a thoroughly competent corps of skilled ship- 
builders in its training center. All “green” men entering 
the employment of the shipyard passed through this 
training school, with the consequence that there has been 
built up a force of properly trained workmen, nearly all 
of whom are permanent residents of Newburgh and the 
surrounding villages. The yard is thus a local enterprise. 
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In order to consolidate the labor, the United States Ship- 
ping Board Emergency Fleet Corporation has recently 
constructed houses for the accommodation of two hundred 
families. Owing to the natural beauty of the ground on 
which these houses are built and its adjacency to one of 
the public parks of Newburgh, the design and arrangement 
of the houses are of an unusually pleasing style. 


DETAILS OF VESSELS BUILT 


The vessels now under construction at the Newburgh 
yard are of the two-deck, three-island type, with two pole 
masts and one stack. Each mast carries four cargo 
booms of five tons’ capacity, with a thirty-ton boom for 
handling heavy loads. There is a large hatch to each hold; 
those to holds 1, 2, 4 and 5 are 29 feet 3 inches by 20 feet, 
and that to hold 3 is 18 feet by 20 feet. The crew is 
berthed in the poop, while the bridge deck enclosure is 
given over to cargo and the forecastle to storerooms, car- 
penter shop, lamp rooms, etc. The officers are housed in 
two houses on the bridge deck, the navigating officers oc- 
cupying the forward and the engineering officers the after 


house. These vessels are of the following dimensions: 

Kensth@overalltanrrrpy vents car eee pera 417 feet Io inches 
Length between perpendiculars......................401 feet 
Bread thwsmol dedteee arcs se er every beth castes rales 54 feet 
Depthpmoldedhaeeee casa eee vores oalekts 32 feet 10 inches 
Wesionedwudnakteyeeyeyaetsnocn eee eeeeietel ae rioe 25 feet 6 inches 
Deadweight carrying. capacity.......... .....9,000 tons 


Capacity#ior grain-cargo...).............-.470,205 cubic feet 


Capacitymrorstitelwotlueapersr mening pores 1,260 tons 
Capaciny iior Inumker @egllsosocoboocsc000cccpo0bKneGe 1,846 tons 
Canactny Ji@r Reagl Wali, oo cooadodubooocacbon0 00000 137 tons 
Capaciny for aléimsimg WAS. coon co006s 000000000006 26 tons 
(CFHOSS: HOMIES Goa a bu oo oanedaeinos caso umas td aomiesas 6,099 tons 
INGE COMMAS oo ch Scab oo abn cade Et aos Onna aes aE 3,783 tons 


The vessel is driven by a 17-foot propeller operated by a 
Westinghouse turbine reduction gear. The turbine is 
designed for 3,6co revolutions geared down to 90 revolu- 


tions of the propeller shaft, giving an output of 2,800 


shaft horsepower. Steam is furnished by three Babcock 
& Wilcox boilers of 200 pounds per square inch steam 
pressure and a total heating surface of 8,700 square feet. 


TrraL Data 


The S. S. Newburgh and the S. S. New Windsor were 
transferred to the Naval Overseas Transportation Service 
for operation, and extracts from the deep-load sea trial 
of the Newburgh will illustrate the rigid trials that these 
vessels went through before acceptance. This trial con- 
stituted both an endurance and a speed trial, as the vessel 
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from one operation to another without at any time retrac- 
ing its path, and the finished ship is delivered at the south 
end. Material, other than raw steel, enters the yard on a 
different line of rails, so as to avoid passing through that 
portion of the yard devoted to fabrication of steel. Ma- 
terial destined for the general stores is unloaded direct 
from the railway into the main storehouse without having 
to enter the shipyard proper. 


ARRANGEMENT OF SHIPWAYS 


The four building berths as at present operated are each 
capable of taking a vessel up to 475 feet length between 
perpendiculars by 70-foot beam, but arrangements have 
been made for lengthening if occasion requires. They are 
spaced 100 feet on centers, so as to permit placing a stan- 
dard gage railway track and storage racks for fabricated 
steel for materiai alongside each berth. The ready ser- 
vice storage racks alongside the building berths have been 
found of great advantage, as they permit the proper loca- 
tion of material as and when required, so as to enable 
the overhead cranes to operate at high efficiency. 

The four building berths are served by twelve stiff-leg 
derricks mounted on towers, these derricks being so ar- 
ranged that one ship, if so desired, may be served by five 
booms at one time. The booms are eighty feet in length 


Fig. 4.—Panoramic View of Newburgh Shoiyad 


and have a lifting capacity of five tons at extreme radius. 


Firtrnc-Our Docks 


There are two fitting-out docks of a combined length of 
1,010 feet, with railroad tracks thereon, so as to permit the 
economical handiing of material direct to the ships afloat. 
The fitting-out crane is also of the stiff-leg derrick type, 
designed for a test load of ninety tons and a working 
capacity of seventy-five tons at eighty feet radius and a 
ten-ton capacity at one hundred and ten feet radius. 

The work of building the shipyard commenced in July, 
1917, and, whereas most shipyards made land by dredging 
the river front, the great depth of water and the heavy 
clay soil at the Newburgh yard prohibited this procedure. 
It was necessary, therefore, to excavate by steam shovel 
a hill on the west side of the main line of the West Shore 
Railroad and deposit it in the river on the east side of the 
railroad. Work proceeded apace, and, as will be seen from 
the photographs, sufficient land was made by September, 
1917, to permit the start of building construction. 


LAyout OF THE YARD 


The size and disposition of the various buildings are 
shown on the plan of the yard. The buildings are all of 
brick and concrete construction and comply with the rigid 
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Fig. 5.—9,000-Ton Steamer Walden as She Appeared on the Day of Her Launching, February 1, 1919 


(ing Location of Principal Shops 


factory laws of the State of New York. Washrooms and 
toilets for the workmen are installed on every floor in 
each building—in fact, throughout the plant the comfort 
and welfare of the workmen in the yard have received 
every consideration. 

It will be noted that a very extensive arrangement of 
standard gage railway tracks permits the rapid and eco- 
nomical handling of material to all parts of the shipyard, 
and in keeping therewith seven locomotive cranes and a 
gasoline (petrol) shunting locomotive have been installed 
in addition to the stiff-leg derricks over the ships. 


ProGress 0F SHIP CONSTRUCTION 


The Newburgh shipyard has under construction ten 
steel cargo vessels each of 9,000 tons deadweight capacity. 
The keel for the first vessel, which was named the S. S. 
Newburgh, was laid on March 14, 1918, and delivered to 
the Shipping Board on December 30, 1918. The fourth 
vessel, named the S. S. Walden, after a small town in the 
Hudson River Valley, was launched on February 1, upon 
the occasion of which the Newburgh Shipyards, Inc., was 
commended by the Emergency Fleet Corporation for be- 
ing the first new shipyard on the Atlantic coast building 
steel vessels to launch from the full quota of its ways. 

With the publication of this article, six 9,000-ton vessels 
will have been launched and three vessels delivered, all 
Within one year from the laying of the keel of the first 
vessel. The present building programme calls for the de- 
livery of one vessel every six weeks. This enviable record 
is due partly to the excellent railroad and freight facilities, 
partly to the staff of highly skilled foremen and execu- 
tives, all of whom have had many years of shipbuilding 
experience, and to a great extent to the efficient system of 
trainine unskilled workmen put into effect at the ship- 
yard and the cordial relationship between the workmen 
and the management. 


TRAINING ScHooL EsTABLISHED 


The management, anticipating the shortage of experi- 
“need shipyard labor, installed even prior to the laying of 
the first keel a thoroughly competent corps of skilled ship- 
eee in its training center. All “green” men entering 
fee oyment of the shipyard passed through this 
fe school, with the consequence that there has been 
of ae a force of properly trained workmen, nearly all 
a om are permanent residents of Newburgh and the 

Tounding villages. ‘The yard is thus a local enterprise. 


In order to consolidate the labor, the United States Ship- 
ping Board Emergency Fleet Corporation has recently 
constructed houses for the accommodation of two hundred 
families. Owing to the natural beauty of the ground on 
which these houses are built and its adjacency to one of 
the public parks of Newburgh, the design and arrangement 
of the houses are of an unusually pleasing style. 


Deratts oF VESSELS BUILT 


The vessels now under construction at the Newburgh 
yard are of the two-deck, three-island type, with two pole 
masts and one stack. Each mast carries four cargo 
booms of five tons’ capacity, with a thirty-ton boom for 
handling heavy loads. There is a large hatch to each hold; 
those to holds 1, 2, 4 and 5 are 29 feet 3 inches by 20 feet, 
and that to hold 3 is 18 feet by 20 feet. The crew is 
berthed in the poop, while the bridge deck enclosure is 
given over to cargo and the forecastle to storerooms, car- 
penter shop, lamp rooms, etc. The officers are housed in 
two houses on the bridge deck, the navigating officers oc- 
cupying the forward and the engineering officers the after 
house. These vessels are of the following dimensions: 


HensithFoveralltic ser saeaes Mites eels © 417 feet 10 inches 
Length between perpendiculars...................... 401 feet 
Breadth mold edhisais cra acrecis sreretorsyaialaroueccersToretenn etciete eels 54 feet 
Depthimoldedwyss senor selec seem aise aes 32 feet 10 inches 
IDESEMEG GAME kno on coeds on nbacoas codnnocZs) HERE © Theses 
Weadwelshtacanhyin Cm Gapacit veers teins 9,000 tons 
(CapacityetomeccaileGate Ose seein 476,205 cubic feet 
CAMEO ‘ore TAL Ol Shacosocansoacobaaraobnnocenas 1,260 tons 
Capaciay tier Iniclker Coal, ccccascsscangeonenoranese 1,846 tons 
(CAPRIS? sore TiGEEl TANI cocananoonenouodenecancoac 137 tons 
(Caperetay store Goblins SWE. ooo ccesbaceaesonosces 26 tons 
Gross. tONNage ser, <i. Sam omeelsrso ne tee ere eis eee 6,099 tons 
ING tonnacetins scree t alesse uur tcenee re teevarere 3,783 tons 


The vessel is driven by a 17-foot propeller operated by a 
Westinghouse turbine reduction gear. The turbine is 
designed for 3,600 revolutions geared down to 90 revolu- 


‘tions of the propeller shaft, giving an output of 2,800 


shaft horsepower. Steam is furnished by three Babcock 
& Wilcox boilers of 200 pounds per square inch steam 
pressure and a total heating surface of 8,700 square feet. 


TriaL Data 


The S. S. Newburgh and the S. S. New Windsor were 
transferred to the Naval Overseas Transportation Service 
for operation, and extracts from the deep-load sea trial 
of the Newburgh will illustrate the rigid trials that these 
vessels went through before acceptance. This trial con- 
stituted both an endurance and a speed trial, as the vessel . 
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Fig. 6.—Newburgh Shipyard as It Appeared on September 20, 1917. Taken from South End of Mold Loft 
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Fig. 7.—View of the Yard as It Appeared on February 17, 1919. Taken from South End of Mold Loft 


INTERNATIONAL 


APRIL, I91Q 


was run with the engines running at maximum capacity 
for twelve hours, of which three hours formed the speed 
trial, from which the following data have been taken: 


TriaL Data 


Duration of full speed trial, hours.................... 3 
Average revolutions per minute....................... 
Bistimatedmshattmnorsepoweleaeicicoccinicate ie 
WACELIM, HANES. cod000 50000000000 Ee icles ee kein 27.4 
Fuel oil, pounds per hour per shaft horsepower........ 
EistimatedmspeedsektlOtsmeerniarkceciiicncceniceie: 
Notwithstanding the fact that the above sea trial was 
very much in excess of the contract requirements, the ves- 
sel passed through these trials satisfactorily and shortly 
afterwards proceeded on her first trip to Europe. 


New Baltimore Shipyard 
BY FRANK G. REINHARDT, JR. 


| the Union Shipbuilding Company on the Patapsco 
River, at Fairfield, Anne Arundel County, Baltimore 
is gaining an important addition to its already large ship- 
building industry. Besides the many independent ship- 
building projects which sprang into existence to meet the 
great war demand for tonnage, some of the largest steel- 
producing interests of this country, including the United 
States Steel Company and the Bethlehem Steel Company, 
have established plants to build steel steamships as an 
added form of co1isumption for their primary product. In 
a somewhat similar manner the Union Shipbuilding Com- 
pany is an offspring of the large steel interests of the 
McClintic-Marshall Company, of New York and Pitts- 
burgh. 

When the McClintic-Marshall interests took over the 
plant of the Ellicott Machine Corporation on the old 
quarantine grounds on the Patapsco River only two small 
timber ways, upon which dredges for the Panama Canal 
had been built by the Ellicott concern, were standing, be- 
sides an inadequate punch shop, a small mold loft and an 
office building. In order to lose no time, and to take ad- 
vantage of present facilities, these two ways were im- 
mediately strengthened by the Union Shipbuilding Com- 
pany, and two steel oil tankers, the Monongahela and the 
Oo, were laid down for the Gulf Refining Company, 
Port Arthur, Tex., and later successfully launched. 

In the meantime, work was rushed to construct two more 
timber ways, the contract for which was awarded to the 
Sanford-Brooks Company. Pile drivers with their active 
crews were soon upon the scene and worked steadily day 


Ship Under Construction on Ways Nos. 1 and 2 


MARINE ENGINEERING 


235 


Erection of New Plate and Angle Shop 


and night. These two ways measured 400 feet in length 
and were completed in fast time. The keels for two large 
cargo steel barges for the Aluminum Ore Company of 
America were immediately laid on the new ways. Work 


Monongahela and Ohio During Construction 


on these two ships is rapidly nearing completion, and the 
hulls will no doubt be sent overboard shortly. These ves- 
sels are 315 feet in length, with a beam of 48 feet 6 inches. 


PLATE FABRICATING SHOP 
The erection of a large modern plate shop was also 
completed, and this is now rapidly turning out fabricated 
steel for the ships on the ways. During the war the 


S. S. Ohio Just After Launching 
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Union Shipbuilding Company turned out thousands of tons 
of fabricated steel, which was used at the mammoth Hog 
Island plant. The plate shop is built on the daylight plan 
and is equipped with the latest types of punches, shears 
and reaming machines, steam hammers, planers, radial 
drills, cold presses and riveting machines. The plates are 
quickly handled by a score of Shepard electric hoists 
operating on trolleys overhead. Plate and angle furnaces 
were also erected and quickly put into operation. 


REINFORCED CONCRETE SHIPWAYS 


After the launching of the Monongahela and the Ohio, 
ways Nos I and 2 were torn down and two modern re- 
inforced concrete ways are at present under construction 
to replace the old timber ways. One of these ways is 
completed and is ready to receive its keel, while the other 
is rapidly nearing completion. These ways are 400 feet 
in length by 65 feet wide and will be covered, thus enab- 
ling work to proceed throughout the year in all kinds of 
weather. 

Two more ways of like dimensions will be built to re- 
place the timber ways Nos. 3 and 4, and it is planned to 
add other ways of larger dimensions. Outfitting piers 
500 feet in lengtli are now being built, while it is proposed 
to construct a large reinforced concrete dry dock. 


CRANES 


Large cranes of the traveling type, supplied by the 
Heyl-Patterson Company, of Wilmington, will be installed 
at the head of the ways to facilitate and expedite the de- 
livery of materials to all ships under construction. These 
cranes are of the portable tower crane type, having a 
third rail to supply them with the electric current needed 
for their operation. Heavy reinforced concrete runways 
with pile-driven foundations are now under construction 
for these cranes. 

A large floating crane will also be put into service to 
speed up the work of fitting out the ships at the piers. 

A new office building was recently completed, and the 
various departmer:ts of the company have taken possession. 
This building is of fireproof tile construction with a 
stuccoed finish. It has two floors and an attic and meas- 
ures 250 feet long by 50 feet wide. A large warehouse 
of the same construction is also being built. 

The present shop facilities will be greatly enlarged to 
meet the increased production, and a large gantry crane 
will operate across the entire width of the yard. A larger 
and spacious mold loft is also planned, and, as the need 
arises, new office buildings will also no doubt be erected. 


ConstTRUCTION CAMPS AND COMMISSARY 


In order to make it more convenient for the ship- 
workers at the plant, the Union Shipbuilding Company has 
constructed camps and a commissary. At a nominal fee, 
the workers can board at these camps and can secure any 
necessities of life at the commissary. 

The contracts for the construction work have all been 
awarded to the Hughes-Foulkrod Company, Philadelphia, 
while all the pile-driving and waterfront work is done by 
the Empire Engineering Company. 

As planned and equipped, the Union Shipbuilding Com- 
pany will become one of the large units of ship production 
of this country. When completed, the plant will contain 
facilities for the construction of fourteen vessels at one 
time. The shipyards in Baltimore launched during 1918 
nearly 180,000 tons of steel ships, and with this new pro- 
ductive capacity added to that which already exists, and 
with a continuance of the great demand for steel mer- 
chant bottoms, the Union Shipbuilding Company should 
add at least another 80,000 tons yearly. 
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As in the case of the United States Steel Company and 
the Bethlehem Steel Company, the Union Shipbuilding 
Company will receive much of its material for ship con- 
struction from the other plants controlled by the McClintic- 
Marshall interests, which are located at Leetsdale, Rankin 
and Pittsburgh. By this process of fabrication, the time 
required to build a steamship is materially reduced. 

The plant of the Union Shipbuilding Company is 
reached by the Baltimore & Ohio Railroad, while the 
United Railways & Electric Company, of Baltimore, has 
extended its tracks to Fairfield. This enables the ship- 
workers to be in close and convenient touch with their 
homes in Baltimore. From 3,000 to 5,000 men will be 
employed at the new yard. 


Government Building Large Number of 
Small Marine Gas Engines at 


Norfolk Navy Yard 


T the Norfolk Navy Yard the Government is operat- 

ing the most extensive marine gas engine plant in 

the United States. Since August, 1917, the yard has re- 

ceived orders to build 2,296 engines of what is known as 
the navy type. 

These are two-cycle engines and are used in small boats. 
They are one-, two-, three- and four-cylinder, or 5-, I0-, 
15- and 20-horsepower, and were designed by the Bureau 
of Steam Engineering and the machinery drafting division 
of the Norfolk Navy Yard. The yard has been building 
these engines since 1913, and at the present time there are 
about 2,000 of them in use. The number of engines built 
since August, 1917, represents 23,355 horsepower, and of 
this number 1,384 built in 1918 represent 14,075 horse- 
power. The banner month for engine production was 
September, 1918, when 201 were built. 

The progressive method in use in the automobile fac- 
tories is followed in the main gas engine shop, and the 
parts follow a straight line down the shop, emerging a 
finished engine ready for the testing shop. They are given 
a 12-hour running test to develop any defect and are then 
stored subject to order. 

Many of the engine parts are made at the navy yard, 
and only a few are bought commercially. When the parts 
start on their way through the shop they are first ma- 
chined, then assembled, inspected and stored. Then they 
go to a progressive assembly track about 100 feet long and 
having ten stations. At each one of these stations the 
engine receives one or more of its parts and quickly de- 
elloas into a finished product. When the engines leave 
the assembly track they are shunted onto a fancier and 
carried to the testing shop. 

It has been Satied | that there is no private plant in the 
country which is able to compete in volume of output with 
the Norfolk Navy Yard in producing this type of engine. 
A force of about 200 workmen is employed at present. 


Brown-Curtits Dousrie-REpUCTION GEARED TURBINE 
INSTALLATION.—In a recent installation of Brown-Curtis 
double-reduction geared turbines made by the Wallsend 
Slipway and Engineering Company, Ltd., on a single- 
screw cargo steamer of about 9,100 tons deadweight ca- 
pacity built by Messrs. Sir W. G. Armstrong, Whitworth 
and Company, the propelling machinery consists of three 
turbines working in series. The high- and intermediate- 
pressure turbines run in tandem, operating one pinion, 
while the low-pressure turbine operates a separate pinion, 
the power transmitted through the pinions being prac- 
tically equalized. 


Foundation Company’s New Orleans Yard 


Located on New Ship Canal Connecting Lake Pontchartrain with 
the Mississippi River—‘‘Unsinkable” Ships Under Construction 


HEN The Foundation Company (New York) drove 

the first piles for its New Orleans shipyard last 

spring, the nearest navigable water was five miles away. 
Since then dredges working on the new industrial canal 
for the city of New Orleans have cut a channel to the 


from the river to the lake. A lock is being built near the 
river bank, so that the water in the canal will always be 
maintained at the level of Lake Pontchartrain. The ordi- 
nary variation in the lake is only 2 or 3 feet, due to the 
small tide in the Gulf of Mexico. After heavy storms, 
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Miro Street 


Fig. |—General Arrangement of the Yard 


shipyard site, and before the first vessel is ready to start 
on her trial trip the canal will be open to deep water. 

The location of a yard at New Orleans involved condi- 
tions differing widely from those in other parts of the 
country. The Mississippi River has a range of over 20 
feet in elevation, making it unsafe to cut through the 
levee for launching ways. Lake Pontchartrain, on the 
other hand, has a depth of only about 9 feet, which is, of 
course, insufficient for large-sized vessels. 

To overcome these disadvantages, the city of New Or- 
leans has undertaken the construction of a ship canal 


there may be a variation of as much as 8 feet, but this is 
exceptional. 

The canal will provide an inland waterway accessible to 
ocean vessels, which can proceed directly to the manu- 
facturing plants established along its margins. An ex- 
cellent shipyard site is also provided beside the wide turn- 
ing basin at about the mid-length of the canal. 

The property developed by The Foundation Company 
is on the west bank of the basin, adjoining a built-up sec- 
tion of New Orleans. As electric cars provide quick ac- 
cess to the center of the city at a minimum fare, no hous- 
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ing problem for labor is involved. The yard is served by 
the Belt Line railroad and supplied with water and elec- 
tricity from the city systems. 

The size of the turning basin will permit end launch- 
ing of the hulls, which has advantages over side launching 
in economy of waterfront and ease in handling material. 
There is ample space also for laying up vessels to be 
fitted out. 

LAYouT OF THE YARD 


Raw steel is brought into the yard on a standard gage 
railroad track and is distributed in the storage yard so 
that plates are near one end of the plate and angle shop, 
and angles and shapes near the opposite end. Steel is 
unloaded from the cars and stored by locomotive cranes. 
These cranes also load the material on small cars and push 
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tractors, which can travel from 3 to 20 miles an hour. A 
number of four-wheeled trailers are also provided. A sys- 
tem of plank roadways is built through the plate and angle 
shop and around the yard, so that tractors and trailers 
can carry materials to any point where they are needed. 
Light pieces are loaded and unloaded by hand; heavy 
pieces are loaded at the shop by the two-ton overhead 
cranes and are unloaded at the storage piles by small 
stiff-leg derricks conveniently located. When fabricated 
work is taken directly to the ways, the trailers are un- 
loaded by the tower derricks. 


Firrinc-Out WHARVES 


Wharves are constructed along the side of the launch- 
ing basin for use in fitting out the hulls. A 1o0-ton derrick 


Fig. 2.—Tower Derricks at the Shipways 


them into the ends of the plate and angle shop, where the 
material is handled by an overhead traveling crane. 


PLATE AND ANGLE SHOP 


As shown by Fig. 1, the plate and angle shop is located 
in the center of the yard, just far enough from the head 
of the building ways to leave ample space for the storage 
of fabricated material before erection in the hulls. The 
roof is of saw-teeth construction, with provision for 
ample lighting of the interior. 

A craneway runs along the entire length of the west 
side of the shop and extends beyond it 315 feet over the 
steel storage yard. A five-ton electric crane handles raw 
stock coming into the building from either end, loads 
stock on working skids from cars, or places stock so that 
it can be picked up by one of the two-ton hand cranes, 
which extend over the nine smaller bays along the east 
side of the shop. 

In the main bay of the shop, where raw material is re- 
ceived, are the layout skids for plates, angles and shapes. 
The plate and angle furnaces are in a lean-to at one side. 
Each cross bay is laid out to handle a separate class of 
work and contains the tools necessary for the operations 
to be performed. 


Metruop or HANDLING FABRICATED MATERIALS 
The yard was originally laid out with railroad tracks 
running to the shipways. Locomotive cranes were to be 
provided, so that cars could be unloaded either at the 
storage piles or at the ways. This method was aban- 
doned later on, however, and a tractor system submitted. 
The yard is equipped with five small gasoline (petrol) 


is set up on one of these wharves and a 65-ton shear leg 
on the other wharf. This “shear leg” has a lifting capacity 
of sixty-five tons, sufficient to permit handling a Scotch 
boiler from a flat car to the hull. 

The buildings used in fitting out the vessels, such as the 
joiner shop, sheet metal shop, electrical shop, pipe shop 
and storehouse for fittings are all located conveniently to 
the wharves. Standard gage railroad tracks and planked 
roadways for motor trucks are provided for the delivery 
of materials. From these shops fabricated materials will 
be delivered to the wharves by motor tractors. 


SECONDARY BUILDINGS 


The sub-station and compressor house is located near 
one end of the plate and angle shop in such a position 
that it can furnish air to this shop and also for use at the 
ways with a minimum length of distributing lines. Motor- 
driven air compressors of 4,500 cubic feet capacity are in- 
stalled in the compressor house, and are operated by 2,300- 
volt alternating current motors, taking current directly 
from the city distributing system. Motor generator sets. 
are also provided in this building for furnishing direct 
current for crane and derrick service throughout the yard. 

The main office buildings, timekeepers’ office, change 
houses for the workmen and a hospital are conveniently 
located near the main entrance of the yard, which is 
placed so that the workmen will have a minimum dis- 
tance to travel after entering the yard to reach their work. 

At present there are three building ways, but space has 
been left and the whole layout arranged so that five addi- 
tional ways can be installed. There is also room for the 
construction of a complete repair yard with drydock 
facilities. ~ 
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The Foundation Company is building at this yard for 
the French Government five 4,250-ton deadweight steel 
cargo steamers of the Le Parmentier “unsinkable” type. 


Le PARMENTIER “UNSINKABLE” TypE SHIPS 


Unlike previous designs, which involve modifications of 
a standard cargo-steamer, the Le Parmentier design makes 


a radical departure from usual forms of ship construc- | 


tion. As will be noted from Fig. 3, the general external 
appearance of the vessel resembles the whale-back steam- 
ers which have’ been operating successfully for many 
years on the Great Lakes. The cross section of the ves- 
sel, however, instead of being of the usual U-shape, is in 
the form of two circles side by side, connected above and 
below by curved segments (see Fig. 4). 

The hull consists of two parallel cylinders 20 feet in 
diameter, arranged horizontally side by side and con- 
nected by transverse watertight bottom and deck, as 
shown in the cross section. The cylindrical form not 
only gives maximum strength, but also provides double 
inner longitudinal walls to localize flooding of the hull if 
the outer skin is ruptured. : 

The entire hull is stiffened and given further protection 
from flooding by seven watertight bulkheads (shown 
dotted on deck plan, Fig. 3). These bulkheads being con- 
tinuous from side to side form watertight compartments 


in each of the cylinders and in the “reserve buoyancy” 


space between them. The hull is thus subdivided into 
twenty-four separate watertight compartments. 

The general dimensions of the steamers now under con- 
struction are: Length overall, 328 feet 4 inches; length 
on load waterline, 314 feet 9 inches; beam, 46 feet 5 
inches; draft (maximum), 16 feet 134 inches. 

The propelling machinery will consist of twin triple- 
expansion, 700-horsepower engines, designed to give the 
vessel a speed of approximately eight knots loaded. Steam 
will be supplied by Scotch boilers fired with oil fuel. As 
one complete power plant is installed in each half of the 
hull, the vessel can be brought into port even though one 
side has been completely flooded. 


MARINE ENGINEERING 


\ 


239 


Fig. 4.—Transverse Section of Le Parmentier Type Ship 


The vessels are being built under the inspection of the 
“Bureau Veritas.” According to the present schedule, 
the first hull will be launched early next summer. 


OtHER FounpDATION YARDS 

The New Orleans yard is the largest of the three steel 
shipbuilding plants controlled by The Foundation Com- 
pany, the other two being located at Savannah, Ga., and 
Port Huron, Mich. 

The Foundation Company’s experience in shipbuilding 
began in July, 1917, when it laid the keel of a 3,500-ton 
Ferris type ship for the Emergency Fleet Corporation. 
Since then it has completed forty wooden auxiliary schoon- 
ers and fifteen cargo steamer hulls, with a total deadweight 
capacity of 169,000 tons—a greater production than is 
credited to any other wooden shipbuilding organization 
in the country. 

The executive heads of The Foundation Company are 
Franklin Remington, president, and John W. Doty, vice- 
president. All construction is under the supervision of 
H. J. Deutschbein, general manager, with C. A. D. Bayley 
and Bayley Hipkins vice-presidents in charge of shipbuild- 
ing on the Atlantic and Pacific coasts respectively. 
Hewitt Crosby is manager of the New Orleans shipyard. 
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Fig. 3.—Le Parmentier Type of “Unsinkable” Steel Ship 


Fig. 1—View of Carolina Shipyard, Showing Outfitting Pier in Course of Construction; Sheet Metal and Blacksmith Shops; Pipe 


and Coppersmith Shop; Carpenter and Joiner Shop; Power House; Storehouse. 


In the Background Are the Derrick Towers at the 


Four Shipways 


Carolina Ship Building Corporation 


New Yard Erected for Building Emergency Fleet Vessels 
—Contract Calls for Twelve 9,600-Ton Cargo Ships 


HE United States Shipping Board Emergency Fleet 

Corporation entered into contract with the Carolina 

Ship Building Corporation on April 17, 1918, by which the 

Carolina Ship Building Corporation, acting as superin- 

tendent for the Fieet Corporation, was to construct a ship- 

yard plant at Wilmington, N. C., and also twelve 9,600- 
ton deadweight capacity steel cargo steamships. 

The general scheme involved the fabrication of the 
midship section oj the hulls (about 55 percent of the total 
tonnage of the hulls) in bridge and structural shops, and 
the fabrication of the molded or fore and aft ends of the 
hulls in the new yard, and the purchase, outside, of the 
engines, boilers, pumps, condensers and all such mechan- 
ical and some other features. 

The plans of-the yard were prepared by the Carolina 
Ship Building Corporation and provided for four shipways, 
fabricating shop, mold loft, sub-station and compressor 
house, machine and pipe shop, blacksmith shop, sheet 
metal shop, carpenter and joiner shop, outfitting pier, 
storehouse, time-keeping office, outside superintendents’ 
office, first-aid hospital, mess hall and administration 
building. 

LOCATION OF THE YARD 

The yard is located on the east bank of the Cape Fear 
River, about three miles south of the business center of 
the city of Wilmington, and about twenty-three miles from 
Cape Fear lighthouse at the mouth of the river. There 
is a 26-foot depth of channel, dredged and maintained by 
the United States Government, from the sea to the north- 
ern end of the city waterfront. 

The property, purchased by the Fleet Corporation of the 
Seamen’s Friend Society and others, consists of 103 acres, 
with 1,800 feet of frontage on the river. A part of this 
property, about one hundred years ago, was the site of a 
hospital used in connection with a plague that the city 
suffered, and during the Civil War the same point was 


the site of the Confederate Fort Lee. The fence sur- 
rounding the shipyard encloses about 4814 acres and takes 
in 1,150 feet of the waterfront. 

The first survey party arrived on the property on April 
18, 1918, and the first earth was moved and actual clearing 
for construction work commenced on May 28. 


CHANGE IN PLANS 


The original plans located the outfitting pier at the 
south side of the yard, with the shipways to the northward. 
In June the Fleet Corporation ordered the construction of 
the yard after a plan that would provide for the ultimate 
construction of eight shipways. The shipbuilding corpora- 
tion and the resident representative and plant engineer of 
the Fleet Corporation then prepared revised plans for the 
yard on that basis. The waterfront topography to the 
north of the northernmost of the four ways was low and 
boggy, and it was found that the most economical plan 
for the eight-way plan was to transfer the outfitting pier 
from the southerly to the northerly end of the property, 
even at the expense of abandoning the piles that had al- 
ready been driven for the outfitting pier at the original 
site. Only about one-half of the total number of the piles 
for this pier had been driven, and if the G and H ways 
are built these piles can be used to form a pier which will 
be quite useful. 

A short time after this a verbal order was given to the 
shipbuilding corporation to build a total of six ways in- 
stead of four ways, as originally planned. The construc- 
tion was carried on until October 15 on this plan, but on 
that date the order for the two additional ways was can- 
celled. This cancellation, of course, not only affected the 
two additional shipways, but other features of the plant 
that had been added to balance the production. 

The plant construction, with the exception of the under- 
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Fig. 2.—Fabricating Shop 


water portion of the shipways, was completed on February Coast Line Railroad, the line of the Tide Water Power 
15, 1919. Company is double-tracked. Both of these tracks are 
RAILROAD CONNECTIONS used by the electric cars of the power company for trans- 
It will be observed that the railroad tracks enter the portation of the yard employees during the rush hours in 
yard at the northeast corner. The tracks are the property the morning and evening, and one of the tracks is used 
of the Tide Water Power Company, the local public utili- by the steam locomotives of the shipyard for freight ser- 
ties concern. For a distance of about two miles from the vice during the other hours. 
shipyard to a junction with the belt line of the Atlantic The steel plates, shapes, etc., to be fabricated in the yard 


Fig. 3.—Riveters Working on the Hull of the S. S. Cranford 
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are unloaded and stored to the east of the fabricating 
shop. Plates are placed on edge in racks; shapes, uni- 
versal mill plates and bars are piled. 


STORAGE OF MATERIALS 


Hull steel, fabricated outside, is unloaded and stored 
adjacent to the tracks from the entrance to the yard to 
the curves toward the river, between the mold loft and 
the fabricating shop, to the south of the fabricating shop 
and in front of the ways. Racks are provided in the 
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on Russian order. They have given good service and are 
said by those who built and are maintaining the tracks 
to have several points of merit. 

The two crane runways, located east and west of the 
fabricating shop, are to be installed when the second 
fabricating shop is built. 

The mold loft is 80 by 250 feet, steel frame, with wood 
and glass sides and ends, and wood sheathing and paper 
roof, and white pine floor. 

Adjacent to the mold loft is a specially designed build- 
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Fig. 4.—Layout of the Carolina Yard 


triangular spaces between the tracks in front of the ways 
for plates that come to the yard punched by the outside 
fabricators. 

Outfitting materials and equipment are unloaded and 
stored along the tracks leading from the entrance to the 
outfitting pier or stored in some of the buildings of the 
outfitting department, or in the storehouse, depending on 
the nature of them. 


YARD CRANE EQUIPMENT 


Locomotive cranes are used for all yard work, unload- 
ing, storing and re-loading. The total length of tracks 
in the yard is about six and a half miles. The rails (67.5 
pounds per yard), splices, bolts and spikes are Russian 
Government railway standard, rolled in the United States 


ing of frame construction for the storage and care of all 
templates. 
FAPRICATING SHOP 


The fabricating shop is 160 by 250 feet, steel frame, 
with wood and glass sides and ends, and wood sheathing 
and paper roof. All the roof trusses are designed with 
bottom-chords of two channels forming tracks for electric 
overhead hoists running the full width of the shop. All 
transverse movements of material are therefore made with 
the electric overhead hoists, operated from the floor, and 
the longitudinal movements are made on buggies with 
roller-bearings on the four standard gage tracks which 
run the full length of the shop. The equipment of this 
shop includes a plate furnace, an angle furnace, a rivet- 
making machine, a set of bending rolls 30 feet between 
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Fig. 5.—Longitudinal Section on Centerline of Shipway 


housings, and the usual shears, punches, drills, reamers, 
riveters etc. Material after fabrication in this shop is 
taken direct to the shipways or stored in the space shown 
outside of the west end of the shop. The floor of this 
shop is of untreated wood blocks 6 inches long cut from 
the stumps and butts of trees cut in the clearing of the 
yard site. Located near the fabricating shop is a small, 


shown in Fig. 6, that the general elevation and _ profile 
of the property suggested this type of construction, the 
cost of which was less than that oi the usual pile ship- 
way above ground. The cost of maintenance will cer- 
tainly be far less and the fire risk is reduced to the very 
minimum. 

Adjacent to and facing the ways is the air tool storage 
and repair shop, where all 
air tools used on the ways 
and in the shops are stored 
and put in repair. 


PoweER REQUIREMENTS 


Electric power, 11,000 
volts, 3-phase, 60-cycle, al- 
ternating current, is pur- 
chased of the Tide Water 
Power Company and deliv- 
ered by them to the trans- 
formers at the sub-station 


AW 


Fig. 6.—Cross Section of Shipway 


especially arranged building for the storage of gas tanks 
and for the repair and storage of gas-burning and welding 
torches. 

SHipways Burtt or CONCRETE 


The shipways are of concrete construction on sand and 
rock foundations, with concrete retaining walls forming 
the sides of the docks between the ways. On each dock 
there are two wood derrick towers, movable on rollers, 
and each of the towers carries four derricks with 56-foot 
booms and electric hoists. It will be seen by the sketch, 


or power house shown 
on the plan. The power 
house equipment consists 


of an electrically operated 
switchboard, alternating current transformers, rotary con- 
verters for direct current, three electrically direct-driven 
air compressors, each of 2,275 cubic feet per minute ca- 
pacity, and one electrically belt-driven air compressor of 
1,200 cubic feet capacity per minute. The electrician’s 
storeroom and workshop are located in this building. The 
building has concrete walls and concrete roof. 
The storehouse walls and floor are of concrete with 
slow-burning wood construction roof supported on steel 
beams. It is 162 feet long, divided into ten separate fire- 


Fig. 7.—Employees’ Hotel at Carolina Shipyard; Housing Capacity, 150 Men 
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proof compartments by concrete cross-walls 16 feet apart, 
center to center. 


EQuIPMENT OF MACHINE SHOP 

The machine shop is 153 by 71 feet, of wood construc- 
tion. While the principal engineering and mechanical 
equipment for the ships will be purchased outside, some 
machine shop capacity is provided for making correc- 
tions and alterations and for finishing many of the pieces 
of equipment that will be made in the yard. The machine 
shop equipment consists of six lathes of different sizes, 
two shapers, power saws, two radial drills and other tools 
of such a nature as to make the shop one of the most 
complete. There is also included a specially designed 
boring bar for the boring of the stern frames and tubes. 

The pipe shop is equipped to fabricate all of the pipe 
work for the ships and contains, in addition to the hy- 
draulic bending machine, pipe flanging machine and heavy 
cast iron bending floor, pipe cutting and threading ma- 
chines and all other small. equipment necessary for the 
handling of all sizes of pipe required on the vessels and 
in the plant. In addition, these shops will take care of 
all of the plant maintenance and upkeep work in their 
lines. 

BLACKSMITH AND ForGE SHOP 

The blacksmith and forge shop is 181 by 60 feet, of 
wood and steel construction. The principal equipment is 
one 800-pound and one 1,100-pound steam hammer, and 
one 200-pound Bradley cushion hammer. In the same 
building is the sheet metal and wire working shop, with 
full equipment for the handling of all light pipe and sheet 
metal work required on the boats. In this building there 
is also located an electric galvanizing plant for galvanizing 
the many parts of the ships requiring this treatment. In 
another corner of this same building is the copper shop, 
equipped for the making of all copper piping and sheet 
copper work as may be required. 

Separate from, but near the machine shop, is the pat- 
tern shop, which is replete with all necessary tools and 
equipment for the making of the finest patterns. 


CARPENTER AND JOINER SHOP 


The carpenter and joiner shop is 136 by 46 feet, of wood 
construction, with tools and equipment to care for all ship 
carpenter work. The joiner work may be sub-let to other 
contractors, but if not, this shop will be equipped to do all 
of the work under that heading. 

Other features are a 40,000-gallon steel tank on a steel 
tower 100 feet high. River water, used for fire protection 
and steam, is pumped to this tank by a duplex steam pump 
of 1,000 gallons capacity located in a fireproof building 
adjoining the boiler house on the river bank. The river 
water is fresh, and, except after a long, unusual drought, 
is excellent for steam purposes. 

Adjoining the pump house, and also on the river bank, 
is the plant for making acetylene gas. 


OUTFITTING PIER 
The outfitting pier is 75 feet by 425 feet, of wood pile 
construction and wood decking. For heavy work there is a 
double stiff-leg derrick, each boom of a capacity of fifty 
tons. The light outfitting materials will be handled by 
locomotive cranes operating on the side tracks on the pier. 


WELFARE FEATURES 
The mess hall for the yard men is 240 feet by 57 feet, 
of wood construction. The west end is for the whites and 
will seat 1,025. The east end is for the colored and will 
seat 382. There are separate kitchens for each. The 
service is cafeteria. 
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The first aid hospital is 15 feet by 40 feet, of wood con- 
struction with concrete floors. It is equipped with two 
wards, an operating room and an office. The company 
carries its own insurance, and a surgeon and the accident 
manager are in attendance during working hours. 
Prompt service is given by the Walker Memorial Hospital 
of Wilmington, which maintains automobile ambulance 
service. 

The time-keeping office at the eastern entrance has been 
used during the period of plant construction, but as soon 
as the trolley tracks are completed to the northern en- 
trance the time-keepers will be established at that point, 
and that will be the entrance and exit used by all of the 
yard employees except the office force. Transportation 
service for the yard force will be to and from that entrance 
at the rush hours, but at other hours it will be to and 
from the eastern entrance. The former time-keeping 
office will then be used as a sub-station of the Wilmington 
post office, which has been established as a convenience 
for the shipyard and for the individuals employed there. 

The restaurant for office employees is 62 by 24 feet, of 
wood construction. It seats eighty-cight. 

The superintendents’ office building is 32 by 71 feet, 
and in it are the offices of the outside foremen on ship 
construction and several others. 

Located in the southeast corner of the enclosure is the 
locomotive house, 111 by 25 feet, of frame construction, 
for the housing and care of the company locomotives. 


ADMINISTRATION BUILDING 


The administration building is U-shaped, 128 feet across 
the front, or north side, and each wing is 88 feet deep. 
The width of all the wings is 40 feet. On the first floor 
there is a hall 7 feet 6 inches wide running through the 
front and west wings, with offices on either side. The 
Fleet Corporation representatives occupy the entire east 
wing, first floor. The second floor contains the drafting 
room, covering the entire front wing, and the rest of this 
floor is devoted to offices, blue-print room and women’s 
rest and retiring room. 

Located near the administration building is a garage of 
frame construction 16 by 100 feet for the proper storage 
of the company cars, and immediately adjoining is the 
workshop where the cars are overhauled and kept in first- 
class repair. 

The boiler house contains two 125-horsepower Erie 
boilers to furnish steam for fire pump, operation.of steam 
hammers and blacksmith shoo, and steam on the out- 
fitting pier. 

Emeroyees’ Hoter 

The employees’ hotel, just outside the fence, is of wood 
construction and kas ninety-eight sleeping rooms, each 
9 by 12 feet, opening on an outside porch, a living or 
assembly room 24 by 47 feet, quarters for the caretaker 
and his family, and tub baths, shower baths, toilets and 
washing fixtures. This is owned by the Fleet Corpora- 
tion and will be operated by the shipbuilding corporation. 

Domestic water for the entire plant is furnished by an 
artesian well 135 feet deep located in the shipyard. 

The climate is ideal, never so cold as to interfere with 
out-of-doors work, and, while hot in the sun during the 
summer, it is very seldom that there is not a delightful 
breeze that overcomes the heat. 

The Carolina Ship Building Corporation designed and 
built the entire plant with its own forces. 


Tyre or SuHips UNbDER CoNnSsrRUCTION 


The present contract calls for the construction of twelve 
single-screw steel cargo vessels, to be built under special 


INTERNATIONAL 


MARINE ENGINEERING 


APRIL, 1919 


survey to 100 A-r Class of Lloyd’s and constructed, 
equipped and fitted to meet all requirements of the United 
States Steamboat Inspection rules. 

The general dimensions are: 


Length between perpendiculars..... 
BGeadthwamol dediermerrratcrlcicicr 
Depth, molded to shelter deck...... 
Height of between decks at side..... 

The vessels are to carry 9,600 tons deadweight, includ- 
ing cargo, reserve feed water, fuel and stores, on a maxi- 
mum draft of twenty-seven feet. They will be built on the 
Isherwood system of longitudinal framing and will have 
two complete steel decks with raised poop, bridge and fore- 
castle. 

There will be two steel cargo masts, with four 5-ton 
cargo booms on each mast, and one portable 30-ton boom 
installed for use on either mast. Two derrick posts, one 
on either side midships, will also be installed for handling 
coal for the large ’thwart-ship bunker. There will be 
four main cargo hatches, two forward and two aft, with 
four cargo winches located between each pair of hatches. 
There will also be one cargo winch on the poop and one 
on the bridge deck, which will operate the derrick post 
booms. 


395 feet 6 inches 
55 feet 
34 feet II inches 


7 feet II inches 


Hutt CoNnSsTRUCTION 


A double bottom, 4 feet 3 inches in depth, will extend 
from peak to peak, the portion under the machinery space 
to be used for feed water and the portions fore and aft 
the machinery space to be used for either cargo oil or 
water ballast. 

The coal bunker, which is directly forward of the fire- 
room bulkhead, will be twenty feet in length and will ex- 
tend across the full width of the ship below the shelter 
deck. There will be additional coal bunker space between 
the shelter and bridge deck, which will bring the total 
capacity of bunkers up to 1,450 tons. 

There will be five watertight bulkheads between th- 
fore and after peaks. The peak bulkheads will be oil- 
tight, to allow these spaces to carry oil when necessary. 

The stern frame is to be of cast steel in four sections: 
the rudder, one solid steel casting. Accommodations will 
be provided in the steel deck houses amidships for all 
officers’, stewards’ and cooks’ departments. Accommoda- 
tions for the crew will be under the poop deck aft. Under 
the forecastle deck forward will be the hospital, carpenter 
shop and rooms for paints, lamps, stores, etc. The chart 
room will be located on the flying bridge, with wireless 
room located in the after end. The refrigerating outfit, 
of two tons’ capacity, and all necessary cold storage rooms 
will be located on the starboard side at the after end of the 
center house between the upper and shelter decks. 

There will be one boat deck amidships, on which will 
be stored two 26-foot lifeboats and one metallic life raft 
for seventeen persons, as well as one 16-foot working 
boat. There will also be two 26-foot lifeboats on the 
poop deck. All lifeboats will be operated by the Steward 
mechanical davits and releasing gears. 


PROPELLING MACHINERY 


The machinery will be located amidships and will con- 
sist of one triple-expansion engine of 2,800 indicated 
_ horsepower and three watertube boilers equipped to burn 
coal and built for working pressure of 200 pounds, in addi- 
tion to the auxiliaries necessary for this plant. 

The electrical equipment will be cared for by two Gen- 
eral Electric generators. The steam steering engine, with 
hand gear attachment, will be located under the poop deck 
aft and will be controlled from the pilot house by an elec- 
tric telemotor. 


245 
The vessels and their machinery are designed for a sea 


speed of eleven knots. They will be constructed and 
fully equipped ready for sea at this yard. 


PROGRESS OF CONSTRUCTION 


The first four ships are now well along in their construc- 
tion. The midship portion of the hull is being fabricated 
at Roanoke, Va., and while this portion is being erected 
the end sections are being fabricated at this plant. All 
of the work is progressing in such a manner as to warrant 
the launching of the first vessel about May 1, and the re- 
maining ships should follow along at short intervals there- 
after. As each vessel is launched she will be placed in 
the wet basin for the installation of machinery and final 
equipment, which will occupy about two months’ time after 
launching for completion of each vessel. 


Standard Sea=Going Cargo Vessel of 
3,500 Tons Deadweight Built on 


the Lakes 


(Concluded from page 207.) 

sequence of cranks is high pressure, low pressure, inter- 
mediate pressure. The main condenser, which has a cool- 
ing surface of 1,562 square feet, is built into the engine 
framing. The main circulating pump is of the centrifu- 
gal type, with 8-inch suction and discharge, driven by a 
single-cylinder, 6-inch by 6-inch reciprocating engine. 
The air pump, attached to the main engine and driven off 
the low pressure crosshead, is of the Edwards type, with 
a capacity of about 5,100 cubic inches. Two 3¥%-inch by 
20-inch single-acting feed and bilge pumps are also at- 
tached to the main engine and driven off the low-pressure 
crosshead. 

The auxiliary pumps include: 

One auxiliary feed, vertical duplex type, 7%4 inches and 4% 


inches by 10 inches. h 
One ballast. horizontal duplex type, 7%4 inches and 8% 


inches by 10 inches. j : 

One fire bilge and general service, vertical duplex type, 7% 
inches and 4% inches by 10 inches. : 

One evaporator feed, horizontal duplex type, 3 inches and 2 
inches by 3 inches. | ‘ 

One sanitary, horizontal duplex type, 414 inches and 334 
inches by 4 inches. i on 

One circulating pump for refrigerator coils and distiller, 
horizontal duplex type, 414 inches and 334 inches by 4 inches. 

One fresh water pump, horizontal duplex type, 4% inches 
and 334 inches by 4 inches. 

The auxiliaries also include a feed water heater; an 
evaporator designed to produce 15 tons of fresh water per 
twenty-four hours, using steam at not over 50 pounds 
pressure; an auxiliary condenser, and a feed filter. 


REINFORCED CONCRETE STEAMER ARMISTICE.—The first 
large self-propelled sea-going reinforced concrete vessel 
to be built in Great Britain, the Armistice, was launched 
by the Ferro-Concrete Ship Construction Company, Bar- 
row-in-Furness, early in January. The vessel is a single- 
deck cargo steamer of about 1,150 tons deadweight, 205 
feet long between perpendiculars, 32 feet beam, molded, 
19 feet 6 inches depth, molded, and, with steam propelling 
machinery of about 400 indicated horsepower, is to have a 
speed of about 734 knots. The hull is built on the mono- 
lithic principle and has two holds with the machinery aft. 
The main engine is of the compound surface condensing 
reciprocating type, having cylinders 15% inches and 33 
inches diameter by 24 inches stroke supplied with steam 
at a working pressure of 140 pounds per square inch by 
two cylindrical boilers 9 feet 6 inches diameter by 9 feet 
long. 
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Fig. 2.—Six Terry Tower Cranes on the Three Concrete Craneways Handle Material at Shipways. 


DAB 


Sub-Assembly Area for Bulkheads 


and Deck Houses in Foreground 


Groton Iron Works Shipbuilding Plant 


Latest Ideas Embodied in Layout and Construction of 
Modern Steel Shipyard—Six Launching Ways Provided 


O meet the need for more ships, the Groton Iron 

Works, Groton, Conn., in April, 1917, purchased 
twenty-six acres near the mouth of the Thames River, 
opposite the city of New London in the heart of a sum- 
mer colony, for the erection of a steel shipyard. This is 
an ideal location. A granite ledge runs about 6 feet be- 
low the surface of the ground and outcrops at the water’s 
edge. The river at this point is 30 feet deep 800 feet 
from the shore, and 21 feet 200 feet from the shore, 
hence no dredging has been necessary for launching pur- 
poses. 

The layout of the yard combines the best features of 
various yards throughout the country. Material enters 
at the north end of the yard from a spur of the New 
York, New Haven & Hartford Railroad to the storage 
yard and storehouses. There is a capacity for storing 
18,000 tons of raw steel, or enough room for steel for six 
ships. 

MerHop or HANDLING MATERIAL 


The steel as needed is loaded by McMyler locomotive 
cranes on railroad cars and taken to the plate and angle 
shop to be punched. Here the steel is handled by Erie and 
Northern overhead electric traveling cranes to the laying- 
out tables and to the Lysholm tables for the punches, and 
again loaded on railroad cars. On these cars are built 
racks which carry plates in the center and shapes on the 
side. A greater weight can be carried in this way, and it 


is possible then to pick out the piece wanted first when the 
car arrives at its destination. The steel then goes to fin- 
ished steel stores or to ground assembly spaces or direct 
on the craneway for erection. 


CONCRETE SHIPWAYS 


The yard has three concrete craneways and six end- 
launching concrete shipways. The shipway consists of a 
central keel blockway and two launching ways; all are of 
concrete rectangular cross section built on ledge rock. 
The ways have a slope of 5% inch to the foot. Each of the 
six building ways can now take vessels up to 450 feet long 
and 60 feet beam. All ways can easily be lengthened to 
take 500-foot ships. 

There are six Terry hinged-boom traveling revolving 
tower cranes now in operation on the craneways. These 
cranes are capable of lifting 5 tons at a radius of 87 feet 
and 13 tons at 52 feet at a speed of 65 and 48 feet per 
minute, respectively. One complete revolution is made in 
1% minutes. The travel speed is 250 feet per minute. 

In testing the cranes, loads 25 percent in excess of 
those specified were used. The booms are constructed of 
structural steel shapes and are of the locomotive crane 
type, approximately 7 feet wide at the base. 

The structural steel masts are equipped at their lower 
ends- with the Terry hemispherical mast step and. foot 
blocks, designed to develop the resultant horizontal and 
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Fig. 3.—Showing Ground Assembling of Shaft Alley 


vertical forces at this point. Some of the cranes have a 
tower 53 feet high, others 68 feet, and are designed for 
running on rails 18 feet center to center, with a portal 
providing 20 feet vertical clearance. 

The upper ends of the towers are equipped with cast 
steel ring gears machined on their inside to take the thrust 
of the mast rollers. The bottoms of the towers are fitted 
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with eight M. C, B. cast iron double-flanged chilled tread 
wheels 28 inches diameter arranged in pairs. 

The main falls are composed of four parts of 54-inch 
6 by 19 plough steel rope reeved through one 14-inch 
single metaline bushed block with shackle, and one 14- 
inch double metaline bushed block with swivel hook and 
cheek weight for overhauling. The boom falls are of 
seven parts of 5g-inch 6 by 19 plough steel reeved through 
two 14-inch triple metaline bushed blocks with shackles. 

The main hoists are equipped with a 65-horsepower, 230- 
volt, direct-current General Electric motor of the double- 
friction drum type with band brake and non-reversing 
mechanical brake. The swingers are equipped with 15- 
horsepower, 230-volt, direct-current motors driving 
through proper gear reductions. They are equipped with 
solenoid brakes. 

The crane travel drive is equipped with 65-horsepower, 
230-volt, direct-current motors with proper gear reduc- 
tions and solenoid brakes. The controls are so placed as 
to give the operator a clear view of his work at all times, 
banked in a quadrant. The approximate weight of each 
crane is 215,000 pounds. 

Ground was broken for the construction of the Groton 
plant in August, 1917. On August II, 1917, a contract 
was signed with the United States Shipping Board Emer- 
gency Fleet Corporation to build six steel cargo steamers 
of 8,800 deadweight tons each. These vessels are of the 
Robert Dollar type, with length overall 423 feet 9 inches, 
beam (molded) 54 feet, depth (molded) 29 feet 9 inches, 
load draft 24 feet 1 inch, speed 10% knots. They are 
built on the longitudinal framing or Isherwood design. 

On April 20, 1918, another contract was signed for six 
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Fig. 4.—Two of the Concrete Shipways, Showing Construction of Concrete Crane Runways 


A _ 


Supplement to Marine ENGINEERING, April, 1919 PLATE VIII 


SHIPYARD OF THE GROTONIIRON WORKS, GROTON, CONN. 


Plant Has Six Concrete Shipways and Is Building Cargo Steamships of 8,800 and 9,400 Tons Deadweight 


Fig. 6.—South End of the Yard, Showing Concrete Construction of Shipways and Shipway Crane Runways 
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Figs. 8 and 9.—Method of Erecting Deck House and Fantail Assembled on the Ground 
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additional ships of the Isherwood type of 9,400 tons dead- 
weight capacity; length overall 417 feet 3 inches, beam 
(molded) 53 feet, depth (molded) 26 feet 6 inches, 
load draft 26 feet 434 inches, speed 10% knots. 


RECORD CONSTRUCTION 


The keels of seven ships have been laid, the first one 
January 28, 1918. The first ship was launched November 
9, 1918. For a new yard to get its first ship off the ways 
in less than ten months is an accomplishment that speaks 
well for the ability and facilities of the builders. Besides 


Fig. 10.—Placing the Boilers Aboard Long Before the Ship Is 
Launched 


the work necessary and ordinarily required before launch- 
ing, the following items are installed: Boilers, condensers, 
windlass, winches. main engine and auxiliaries, deck 
houses and fresh: water tanks. 

It is the policy of this company to do as much pre- 
assembly work as possible. For instance, the fan tail in- 
cludes not only the transom and cant frames, but also 
part of the poop deck and the knuckle plates and shell on 
the counter. The deck house is placed on the ship com- 
plete. 

The sizes of some of the principal buildings in the 
plant are as follows: Plate and angle shop (equipped with 
three “bull” riveters), 450 feet by 200 feet; mold loft 
(over plate and angle shop) ; boiler and machine shop, 300 
feet by 80 feet: joiner shop, 170 feet by 70 feet; main 
stores, 150 feet by 60 feet; rivet stores, 100 feet by 50 
feet; blacksmith shop, 120 feet by 60 feet. 

Living conditions in New London are very congested, but 
are continually becoming improved. In this vicinity the 
Government has located a submarine base, an experimental 
station, Coast Guard defense and other activities. In 
spite of all this the number of employees has been in- 
creased 50 percent within the last two months. A training 
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school under the Emergency Fleet Corporation is in full’ 
operation and is turning out reamers, shipfitters, riveters, 
bolters-up, chippers and calkers to meet the needs. The 
total number already trained is 170, and those under in- 
struction now total 150. 

The Employment Department is very much alive and 
does everything possible to keep the men interested and 
have them especially feel that this is their yard. The 
Morse Code, a semi-monthly paper, keeps everyone in- 
formed of what the other fellow is doing. An athletic 
team is formed in nearly every known sport, and great 
pride is taken in the band. 

The company’s organization is complete. As the super- 
intendents and foremen are all men of long shipbuilding 
experience and among the foremost shipbuilders of the 
country, this yard should be one of the best shipyards on 
the Atlantic Coast. 


Some Aspects of Large Diesel Cargo 
Ships 
(Concluded from page 219.) 
ment of this new industry, the importance of which is 
likely to reflect itself very pronouncedly in the future in- 
dustrial and economical life of the nation. 

In conclusion, certain tendencies which have recently 
made themselves felt regarding the method of drive for 
motorships call for some remarks here as far as this 
applies to heavy-duty work. Under the old, and, as usual, 
superficial one-sided arguments of lightest possible weight, 
the use of high-speed Diesel engines is recommended, 
combined either with reduction gears or electric drive; 
the latter, particularly, is supposed to be possessed of con- 
siderable advantages. As a matter of historical fact, it 
may be stated that the idea of Diesel electric drive is 
almost as old as the direct-reversible engine and has in at 
least two entirely independent cases been thoroughly tried 
out, with results which are quite evident to-day. The 
method has not been discarded so much on account of in- 
herent difficulties as on account of failure to disclose any 
advantages, if combined with engines suitable for cargo 
boat service. 

In every Diesel engine the rotative and piston speeds 
are fundamental quantities as well as qualities; they must 
satisfy not only given requirements as to output, but like- 
wise bear a close relation to the life of the engine. The 
service to be rendered at once sets certain limits upon 
these speeds, and it is quite evident that steady operation 
under heavy loads demands lower speeds than where 
durability is sacrificed in favor of minimum engine weight 
and space. Continuity of operation and long life, aside 
from a favorable piston speed, dictate more liberally pro- 
portioned connecting rods and pistons than what is Cus- 
tomary in high-speed engines, which means higher and 
stiffer frames and heavier cylinders. The reciprocating 
parts thus becoming heavier, more substantial proportion- 
ing of the crank shaft and bearings is the next desid- 
eratum. The rotative speed, partly dependent upon the 
weight of the reciprocating parts, must be kept within rea- 
sonable limits, as it also determines the very important 
relation of periodicity and reversal of stresses. 

With all these points given due consideration, the in- 
stallation of suitable Diesel electric sets cannot be accom- 
plished within anywhere near the space or weight now 
required by high-grade, direct-reversible, low-speed en- 
gines directly connected to the propeller shaft. Owing to 
their mechanical simplicity, ease of operation, superior 
fuel economy and very materially lower cost, these are and 
continue to be the ideal solution for cargo boat propulsion. 
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Fig. 1.—Laying the Keels for Steel Vessels at the Plate Yard 


A Southern Shipbuilding and Repair Plant 


Shipyard and Repair Facilities of the Alabama Dry Dock 
& Shipbuilding Company—Methods Employed in the Yards 
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HE Alabama Dry Dock & Shipbuilding Company, 

Mobile, Ala., was formed in January, 1917, by Mr. 
D. R. Dunlap, the president. It was his intention to de- 
vote the activities of the company to a task which is of 
equal importance to shipbuilding in war times, namely, the 
repairing of ships. As a matter of fact, the company is 
building some ships for the Government, although its 


main energies are still being devoted to the repairing of 
ships. 


MANN, B. S. 


The plants formerly owned by the Ollinger & Bruce Dry 
Docks Company, the Gulf Dry Dock Company, the Ala- 
bama Iron Works and the Gulf City Boiler Works have 
been united, and a large addition has been made to the 
company by the building of a complete unit on Pinto 
Island, where formerly there was only a 4,000-ton floating 
dry dock. At this point Pinto Island forms the east bank 
of the Mobile River. The property of the Alabama Dry 
Dock & Shipbuilding Company extends, with interruptions, 


Fig. 2.—Steel Hulls Under Construction 
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for about a mile along the 

west bank of the Mobile . 
River. The buildings and ‘ 
equipment formerly owned 
by the Alabama Iron Works 
are at the north end of the 
property and are the ma- 
chine shops, blacksmith, 
foundry and pattern shops 
of the present amalgama- 
tion. 

A short distance south of 
the machine department is 
the new general office build- 
ing, containing the presi- 
dent’s offices, the engineer 
departments and the aud't- 
ing and accounting offices. 
At this point is a wharf 327 
feet long, and from it pas- 
senger service is main- 
tained to Pinto Island by 
motor launches. Here also 
is located the pipe-fitting 
shop of the company, and 
ships are moored at this 
wharf for finishing after the 
boilers and engines are in- 
stalled. About three hundred yards south of the main 
office is the plate department, where the Gulf City Boiler 
Works formerly operated. This department has been very 
materially enlarged by the addition of a mold loft, a fabri- 
cating shop, an anglesmith shop and three building ways. 
Part of the outfitting of ships is done at this point. The 
plate superintendent’s and electrician’s offices are located 
here, as this is the most central part of the plant. 


THE GuLF DEPARTMENT 


At the extreme southern end is the Gulf department, 
which is an enlargement of the Gulf Dry Docks Company 


Fig. 5.—Panama Barge, Hull No. 
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Fig. 4.—Wooden Hulls Under Construction at Gulf Department 


property. At this point wooden hulls are built and out- 
fitted. There are also two Crandall marine railways, the 
larger having a capacity of fifteen hundred tons. 

On Pinto Island, which one year ago was a sand dune, 
are now three dry docks, a machine shop and a 360-foot 
building berth, in addition to two smaller sets of building 
ways. 

The machinery department is now equipped to make any 
kind of repairs and to build engines. Castings up to three 
tons in weight have been poured in the foundry, which has 
two seven-ton cupolas. This department has made most 
of the parts for three 1,400 indicated horsepower engines 
and installed them in the 
hulls built by this company. 
As far as the writer knows, 
this is the only company on 
the Gulf which has built 
marine engines. 

In the plate department 
have been built the hulls of 
three mine sweepers and 
also one steel barge of 7,500 
tons deadweight for the 
Panama Canal Commission. 
This necessitated the han- 
dling of about twenty tons 
of structural steel a day 
through the plate shop. The 
steel for the Panama barge 
was ferried across the river 
to Pinto Island, where “‘iis 
vessel was built on a side- 
launching way. 

In the Gulf department 
have been built two wooden 
steamers of 3,500 tons dead- 
weight each. Most of the 
pontoons for the 10,000-ton 
floating dry dock were built 
here. On the Crandall 
marine railways numerous 
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small vessels have been overhauled, painted and repaired. 

Pinto Island has been the main department for dry dock- 
ing and repairs. Ferry lines run to it from all other de- 
partments. On the north end of the island the first 


Panama barge is being built and another one is ta be built . 


here. Some portoons were built in this department for 
the 10,000-ton dry dock. At the south end of the com- 
pany’s property on this island has been dredged a slip 895 
feet long by 216 feet wide and 40 feet deep for the 10,000- 
ton dry dock. This dry dock is built in two sections, so 
that either one may be used independently for lifting 5,000 
tons weight. Directly north of this is the 4,000-ton float- 
ing dry dock formerly owned by Ollinger & Bruce, and 
still farther north is a 1,000-ton sectional floating dry 


7.—Mold Loft a 


Banago, Built by Alabama Dry Dock & Shipbuilding Company 


dock. A large mill, forge and woodworking shop have 
been erected, and also an air compressor. As the island 
is not connected with the city water supply, a 30,000-gallon 
tank has been put on an 85-foot tower for fire protection 
purposes. 

During 1918, over 130,000 tons of ships were dry docked 
and about 750,000 tons of ships have been repaired. One 
of the most interesting pieces of work done here was the 
fitting out of the S. S. Lucia with air chambers to make 
her unsinkable. Details of the work were described by 
W. T. Donnelly, consulting engineer, New York, before 
the Society of Naval Architects and Marine Engineers 
at its last annual meeting. 

There are two ways of handling material from one de- 
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Fig. 8.—Machining an Engine Cylinder in the Machine Shop 


partment to another on the mainland, namely, by railroad 
and by motor trucks. The company uses the Louisville & 
Nashville Railroad main line from the north end of the 
plant to the south, sidings running into each department. 
Parallel to this railroad are Water and Royal streets, 
along which motor truck service is maintained. Steel is 
carried in the yards, and from the plate department to the 
ferry and construction ways by electric trucks. 

The wooden ships and the mine sweepers were served 
by stationary derricks, but the Panama barges are being 
built with the aid of a traveling tower whirler. At con- 
spicuous places in the yard are placed boards with mov- 
able models of each ship attached to show the progress 
that is being maintained on the construction. This has 
been found to stimulate the interest of the different gangs 
of workmen building the various hulls, and has a good 
effect in creating competition among them. 


IMPROVEMENTS IN SHiIp Constructtion—In a paper 
read before the Institution of Engineers and Shipbuilders 
in Scotland, E. F. Spanner, R. C. N. C., proposes a new 
method of providing a central pipe or duct in the lower 
portion of a vessel for the purpose of dealing with fluid 
distributed in d’fferent compartments along its length. 


Fig. 9.—10,000-Ton Dry Dock Pontoons Nos. 3, 4 and 5 


MARINE ENGINEERING 


to 
Sat 
Loa 


Fig. 10.—Pouring a Casting in the Foundry 


In this particular development it is proposed to provide the 
central fore-and-aft duct by dispensing with the ordinary 
vertical keel plate and by working instead a relatively 
narrow box keel running the length of the vessel and 
having an uninterrupted passage through it from one end 
to the other. It is claimed for this duct-keel system that 
not only it is possible to eliminate practically the whole 
of the pipes forming the ordinary filling and suction sys- 
tems, but also that practically the whole of the heating 
pipes can be dispensed with. In the case of a vessel burn- 
ing coal and using the double-botton tanks primarily for 
the carrying of water ballast, the provision of the duct 
keel enables virtually the whole of the ballast suction sys- 
tem to be dispensed with, while no holes are necessary 
through watertight bulkheads. Further, water entering 
the ship following damage cannot find its way along the 
ship to other undamaged compartments by way of the 
keel duct except under the control of the ship’s officers 
through the system of valves which is installed. 


Fig. 11.—Lining Up an Engine in the Machine Shop 
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S. S. Daram; Hull 181; Fifth Ship Built 


at the Traylor Shipyard 


Large Wooden Shipyard on the Delaware 


Traylor Shipbuilding Corporation 
for the Emergency Fleet—New 


IB Vem ones 


N April, 1917, the Traylor Engineering & Manufactur- 
ing Company, Allentown, Pa., secured a contract from 
the United States Shipping Board for ten 3,500-ton, 
“Ferris’ design, wood cargo-carrying steamships, com- 
plete, including the installation of all propelling ma- 
chinery, deck machinery, etc. At that time this was the 
only contract placed for a complete wooden ship with an 
Eastern concern. 

Negotiations for the purchase of the plant and property 
of the Enterprise Manufacturing Company at Cornwells, 
Bucks County, Pa., on the Delaware River, sixteen miles 
north of Philadelphia, were consummated, and the Tray- 
lor Engineering & Manufacturing Company, in the month 
of April, 1917, took over the property and organized the 
Traylor Shipbuilding Corporation, to which concern this 


* General superintendent, Traylor Shipbuilding Corporation. 


Organized to Build Wooden Ships 
Yard Erected at Cornwells, Pa. 


SHAFTER* 


contract was assigned. This property consists of approxi- 
mately ninety acres of ground from the river to the main 
line of the Pennsylvania Railroad, a distance of approxi- 
mately 3,250 feet, with a river frontage of approximately 
1,200 feet. A State highway from Philadelphia to Trenton, 
parallel to the river, runs through the property to. the 
north of the main shop buildings and about 1,200 feet 
from the river. 

On the property were three concrete buildings—one a 
mill building 105 feet wide by approximately 700 feet long, 
a power house 40 feet wide by approximately 110 feet long, 
and another building, which was later turned into a mold 
loft, approximately 60 feet wide by 210 feet long, together 
with an anthracite gas producer building and a partly 
covered crane runway about 1,100 feet long. In addition 
to all this, there is a canal about 55 feet wide running 
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Fig. 2.—Partial View of Shipways, Showing Vessels in Frame 
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Fig. 3.—One Ship Ready for Sea Trial; Another Being Fitted Out, and Another Just Launched 


from the river to the State road to the east of the prop- 
erty, a length of approximately 1,000 feet, and about one 
mile of railroad sidings and tracks. 


PRELIMINARY CONSTRUCTION WorRK 


About the middle of May, 1917, actual work was 
started of cleaning out the old machinery in the large 
mill building. Overhauling of the power plant equipment 
was started at the same time, and the cleaning of the 
river front was started for the construction of the ship- 
ways and tracks. 

While this preliminary work was going on, an organiza- 
tion was being formed known as the “Traylor Shipbuild- 
ing Corporation,’ and plans were being made of turning 
this property into a shipyard for the building of the 
wooden ships, with a view of speedy completion with the 
least possible expense. Up to about the middle of June, 
1917, we had no interference of any kind from any Govy- 
ernment men, but about that time a resident inspector for 


Fig. 4.—Erection of 


the Shipping Bozrd was placed at the plant, from whom 
the Traylor Shipbuilding Corporation was to get authori- 
zation for the expenditure of money, as the Shipping 
Board, according to contract, was to pay for all plant 
improvement and equipment installed on the property. 
The original plans showed ten shipways, and material 
was ordered for the ten ways, but after five were com- 
pleted work was shut down on the other five, which were 
practically completed with the except‘on of that part of 
the ways out in the river under high tide. As for these 
five ways, it was found that piles could not be driven out 
in the river on account of a ledge of rock. Admiral 
Bowles, who was assistant general manager of the Emer- 
gency Fleet Corporation at that time, refused to allow the 


Fig. 5.—Hull Ready for Launching 
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finishing of the last five ways, as he felt that a sufficient 
quantity of lumber, as well as a sufficient number of ship- 
builders could not be secured for working ten shipways 
at one time. 

LAYING THE First KEEL 


Practically a whole year was required to finish and com- 
plete the entire shipyard with all improvements, but just 
as soon as a shipway was ready for the laying of a keel 
the keel was laid. Consequently, the keel for the first boat, 
known as Hull 177 (S. S. Alvada), was laid on September 
27, 1917; the keel for the second boat, Hull 178 (S. S. 
Alapaha), was laid on November 13, 1917; the keel for the 
third boat, Hull 179 (S. S. Buhisan), was laid on Decem- 
ber 20, 1917; the keel for the fourth boat, Hull 180 (S. S. 
Bulana), was laid on December 24, 1917, and the keel 
for the fifth boat, Hull 181, (S. S. Daram), was laid on 


Fig. 6.—Bilge Construction, Showing Method of Planking. 
Steel Straps Across Frames 


December 26, 1917. Thus the five shipways which we 
were permitted to use had keels on them before the first 
of the year 1918. Keels could have been laid earlier, as 
the shipways were ready before the actual time of keel 
laying, but the delivery of the lumber by the Shipping 
Board was very slow. It may be mentioned that at that 
time the United States Shipping Board undertook to 
supply all materials entering into the construction of these 
ships. ; 

Work on the first boat went along very slowly, but with 
caution, as detailed drawings for the construction of these 
ships were, not supplied at that time by the Shipping 
Board, with the exception of a general drawing and pro- 
file, and it was up to the naval architect and staff of the 
Traylor Shipbuilding Corporation to make all details and 
develop them on the mold loft floor, from which molds 
were made for the various timbers. Considerable delay 
and annoyance were caused by the continuous changes in 


MARINE ENGINEERING 


APRIL, I91Q 


design made by the American Bureau of Shipping and the 
Shipping Board. 
BUILDING SCHEDULE 

The first frame on the first ship was hoisted in position 
and fastened to the keel in October, 1917, by one of the 
traveling wooder: gantry cranes which the company built 
for the handling of all material to the ships while under 
construction on the ways. The large floor timbers for 
frames for the ships, which are 12 inches by 26 inches by 
30 feet long, did not.atrive at the yard until the middle 
of February, 1918, so little work could be done on the 
ships for which keels were laid, except as regards the 
stem and stern construction and fore and aft cant frames. 
As an instance of this delay, the keel for the first ship was 
laid in September, 1917, but actual work in volume could 
not be done on the ship until the middle of February, 1918, 
when heavy floor timbers arrived. After that date prog- 
ress was shown, and during the months of April and 
May such speed and progress were developed that on 
June 1 Hull 177, the Alvada, was launched. From then on 
boats were launched in rapid succession, and up to this 
writing (January 31, 1919) the following is the schedule 
of launchings and deliveries of completed ships to the 
Shipping Board: 


Name of 
Hull No. Ship Launching Date Delivery Date 
177 Alvada June 1, 1918 August 20, 1918 
178 Alapaha July 4, 1918 September 21, 1918 
179 Buhisan August 17, 1918 October 28, 1918 
186 Bulana September 2,1918 November 21, 1918 
18r Daram October 19, 1918 - December 19, 1918. 
182 Tanka December 18, 1918 January, 1919 


This leaves four ships still to be launched and four 
ships to be fitted up. The possible launching and de- 
livery dates of the balance of the vessels are as follows: 


Name of : 

Hull No. Ship Launching Date Delivery Date 
183 .Oraton February 5, 1919 March 10, 1919 
184 Sevpen February 25, 1919 March 25, 1919 
185 Albriton March 20, 1919 April 20, 1919 
186 Allerton April 15, 1919 May 15, 1919 


During the spring of 1918 a wooden wharf or fitting- 
out dock was built at the head of the canal, where the 
ships are moored for fitting up. 

Considerable time elapsed between the launching of the 
first hull on June 1 and delivery of this ship on August 30 
on account of the non-arrival of machinery and equip- 
ment supplied by the Shipping Board. The same held 
true with the second ship, launched on July 4 and deliv- 
ered on September 21, as well as the third ship, launched 
on August 17 and delivered on October 28; but after that 
date material arrived in better shape, and it was possible 
to catch up with launching dates, so that a ship’ was 
launched and a ship was delivered every month, each ship 
being delivered a month after it was launched. 


GANTRY CRANES 


The gantry cranes, one between each shipway, are of the 
traveling type, with a stiff leg mounted on a high platform, 
operated by a steam engine. These gantry cranes have 
given wonderful service, and the cost of upkeep has been 
very small indeed for the class of work they performed. 
They are of five-ton capacity and can reach any part of 
the ship with a load. This design of gantry crane was 
copied by many shipyards throughout the country. 

Between the long mill building and the shipways, a dis- 
tance 6f about 250 feet, is the woodworking machinery, 
which prepares the rough timber into a finished state for 
delivery to the ships. The timbers are handled by locomo- 
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tive cranes on tracks up to the head of the ways, where 
they are delivered to the gantry cranes running between 
each shipway. In the large mill building are located the 
joiner shop, the storeroom for the small ships’ material 
and equipment, the small machine shop, coppersmith shop, 
pipe shop, blacksmith shop and tool room, as well as the 
miscellaneous shops, such as the saw hospital, electrical 
shop, belt shop and millwrights’ benches. At the south- 
west end of the mill building is the main office. 


Power PLANT 


The power plant consists of anthracite gas producers, 
which generate gas for operating two gas engines, each 
directly connected to a 175-kilowatt generator, and a 150- 
horsepower gas engine driving by a belt a 1,600-cubic 
foot cross compound Ingersoll-Rand compressor. Half 
of the plant machinery is driven by direct current gen- 
erated at the plant, while the other half is driven by alter- 
nating current purchased from the East Penn Gas & 
Electric Company, of Bristol, Pa., stepped down from 
13,000 to 2,400 volts at a transformer sub-station on the 
shipyard property and again stepped down to 440 volts 
by transformers located in the power house. This was 
done so that the possibility of the whole plant being shut 
down on account of lack of power would be eliminated. 

The delay in securing ship material during the winter 
of 1917-18, due to the very severe winter and the conges- 
tion of the railroads, held the Traylor Shipbuilding Cor- 
poration back four months, and during that period there 
were only about 500 men employed at the plant; but after 
February, 1918, when ship lumber and material arrived 
in big quantities the payroll increased and reached its high 
peak in July, 1918, when there were about 3,500 men on 
the day shift and about 800 men on the night shift. Dur- 
ing the summer months two shifts were operating con- 
tinually. 


Lasor CONDITIONS 


On account of the fact that the wood shipbuilding in- 
dustry had become practically “a lost art,’ it was impos- 
sible to secure experienced wood shipbuilders; conse- 
quently, the Traylor company resorted to the employment 
of ordinary house carpenters and laborers and instructed 
them in wood shipbuilding, so that it was not very long 
until the company had an efficient organization and work- 
ing force. In October, 1918, when the Spanish influenza 
epidemic spread through the country, many of the men 
were sick, while others left for indoor employment, so 
that in November of that year only about 2,200 men were 
on the company’s payroll. Shortly after the signing of 
the armistice the approach of winter and the continued 
published reports of the Shipping Board to the effect that 
the wood shipbuilding programme would be discontinued 
caused a further reduction in the working forces, so that 
in January, 1919, there were only 1,600 men on the pay- 
roll, just enough to carry the schedule of the delivery of 
ships through. 


EFFECTIVE LABoR-SAVING DEVICES 

Many labor-saying devices were used in the Traylor 
yard—some designed and built by the Traylor organiza- 
tion and others purchased from machinery builders—so 
that whereas in the old days it took ten to fifteen months 
to build the hull of a wooden ship of about 3,500 tons 
capacity, it required an average of only five months for 
this work at the Traylor yard. The Traylor Shipbuilding 
Corporation has the distinction and honor of having 
turned out up to this writing (January 31) the largest 
number of completed ships of any of the shipyards on the 
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Atlantic and Gulf coasts operating under United States 
Shipping Board contracts. A total of six ships was de- 
livered up to January 31, 1919. As a comparison, the Hog 
Island yard, with fifty ways, to this writing has delivered 
only three ships; the Merchant yard, at Bristol, with 
twelve ways, one ship, and the Submarine Boat Corpora- 
tion, at Newark, with twenty-eight ways, one ship. 

The completed ships turned over to the Division of 
Operations of the Shipping Board in every instance made 


Fig. 7.—Fastening Lower Shelf Timbers 


highly satisfactory and successful dock trials at the ship- 
yard at Cornwells and sea trials down the Delaware River 
past the Capes. In every case the ships were accepted by 
the United States Shipping Board, the American Bureau 
of Shipping and the United States Steamboat Inspection 
Service immediately after sea trial, without requiring any 
of the ships to go back to the yard for any repairs. This. 
is a record of which the yard may well be proud. 


The Crippled Soldier and Sailor, and 


How Their Disabilities May 
Be Discounted 


BY DOUGLAS C. MC MURTRIE* 


N the past, our method of dealing with men perma- 
nently disabled in the course of employment has been 
to pay the worker a pension in the form of compensation, 
and forget him and his injury. But the cost of disability 
in the shipping industry has not been alone in the pre- 
miums paid for casualty insurance. There has been the 
cost involved in the training, experience and adaptation 
of a skilled worker who does not return to his job, and 
the fitting of a newcomer to take his place. 

There are three means of reducing and approaching 
the complete elimination of the cost of disability: first, 
accident prevention; second, thorough medical attention 
to minimize the disability resulting from the injury, and 
third, salvage of the remaining abilities of the worker 
through rehabilitation for self-support. The first of these 
has already received wide attention from employers and 
has wisely been encouraged in a financial way by casualty 
insurance companies and state funds. The values of the 
two latter have, however, not as yet been appreciated. 


* Director, Red Cross Institute for Crippled and Disabled Men, 
Twenty-third street and Fourth avenue, New York City. 
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Their enegetic application would effect a 
tremendous saving to industry. 


UnitmiteD MepicaL ATTENTION OF THE 
HicHesr GravE SHOULD BE AN AxIom 
OF CASUALTY PRACTICE 


Many injuries from which men would 
completely recover in a short time under 
adequate and high-grade medical attention 
are treated for an insufficient time, or by 
incompetent physicians and, instead of a 
prompt return to work, the case at best 
drags along over an extended period and at 
worst becomes chronic or develops into 
permanent disability. Some States require 
the insurance carrier to provide but two 
weeks of compulsory free medical attention 
to the injured man. For the insurance com- 
pany to take advantage of this limitation 
is the most short-sighted policy possible, 
because for every dollar saved in physi- 
cians’ or hospital fees, the insurance carrier 
pays out later ten dollars in compensation. 
And what the insurance company pays is 
actually paid by the insuring employers in 
their regular premiums. 

Unlimited medical attention of the high- 
est grade should be an axiom of casualty 
practice. It should be insisted upon by 
employer and workman alike. The best 
outcome of any injury is to have the em- 
ployee return to his job as a well man in 
the shortest possible time. It is well to de- 
velop a science of dealing with cripples, but 
the ideal is to have fewer and fewer cripples 
with which to deal. 


REHABILITATION FOR SELF-SuPPoRT 


The third method of attack on the cost 
of disability is rehabilitation for self- 
support—the re-education of an injured 
man for an occupation which he can follow, 
or a process which he can perform, in spite 
of his handicap. The science of rehabilita- 
tion is new, and the experience in it has 
practically all been gained in the effort to 
make sound and just provision for the dis- 
abled soldier or sailor. Every country 
among the recent belligerents is to-day op- 
erating a comprehensive system of re- 
education for disabled soldiers, and is plac- 
ing upon that system more dependence than 
upon the pension system. 

Paying a man a small monthly or weekly 
stipend on which he is expected to live in 
idleness is not a very constructive method. 
With the breakdown of confidence in the 
pension system, it was realized that the only 
real compensation for disablement was 
restoration of capacity for self-support. It 
was further realized that very few jobs re- 
quire all the physical faculties, and that in 
the present-day variety of industrial pro- 
cesses it is possible to find a job in which 
a man with a given type of disability can 
function 100 percent efficient. 


SPECIAL SCHOOL FOR CRIPPLED MEN 


The process of retraining the disabled 
is known as re-education, and can best be 
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provided in a special school for crippled men. The first 
school of this kind in the United States is the Red Cross 
Institute for Crippled and Disabled Men, established in 
New York City through the generosity of Jeremiah Mil- 
bank. At this school, open to disabled civilians and sol- 
diers alike, six trades are already being taught: artificial 
limb making, motion picture operating, oxy-acetylene 
welding, printing, jewelry work, and mechanical drafting. 
More will be added as the demand develops. Graduates 
are already giving satisfaction in the jobs to which they 
have been graduated, so the enterprise has passed the ex- 
perimental stage. And in the results attained with dis- 
abled soldiers abroad, there is overwhelming evidence of 
the logic and practicability of rehabilitation. 

The cost of soldier rehabilitation is being met by the 
United States Government and by the governments of 
some of our allies. It will be admitted without argument 
as desirable that the advantages of re-education be made 
available to disabled civilians as well, but will not the cost 
be prohibitive? The fact is that rehabilitation effects a 
reduction, rather than an increase, in the cost of disa- 
bility, to industry or to the community as a whole. 

In short, the first effort should be to prevent injury; 
the second, to minimize its permanent effects; the third— 
when disability has ensued—to offset its economic con- 
sequences. The execution of this complete program is 
not only sound humanitarian practice—it is good busi- 
ness as well. 


Saginaw Shipbuilding Company 
ONSTRUCTION of the new shipyard of the Sagi- 
naw Shipbuilding Company, Saginaw, Mich., was 
begun in the fall of 1917 and completed in the fall of 1918. 
Ship construction was begun in January, 1918, and was 
carried along simultaneously with the building of the plant. 
Of the twenty-four ships under contract, twelve are of 
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3,500 deadweight tons and twelve are of 4,050 deadweight 
tons, all-steel cargo-carrying steamers of the ocean-going 
type. Six of these ships have been delivered to their 
owner, the United States Shipping Board Emergency 
Fleet Corporation. The second six are well along and 
rapidly nearing completion. A very large amount of ma- 
terial and equipment is on hand for the last twelve ships, 
and the work of fabricating this material and considerable 
construction work for these ships is well advanced. 

The yard covers approximately forty acres of ground, 
with a shop floor space of over 160,000 square feet. There 
are six large building berths equipped to construct any 
size or type of ship that may be desired. In December, 
1918, a total of 1,762 employees were at work in the yard. 
Owing to the close proximity of the plant to Saginaw and 
Bay City, Mich., the housing conditions for employees are 
excellent. Transportation is well taken care of, both by 
steam and electric lines. 

The building berths extend along the waterfront for a 
distance of 1,700 feet, and there is still available on the 
present property holdings of the company a space of 700 
feet for additional berths. Owing to the fact that one 
building berth is a continuation of another, a series of 
vessels of any desired length, whose total does not ex- 
ceed 1,700 feet, can at the present time be constructed. 

Two large fabricating shops, one of 19,900 and the other 
of 17,100 square feet area, have been erected. The plant 
is thoroughly equipped with all modern machinery and 
equipment necessary for the rapid construction of steel 
ships. Every convenience for the care, welfare and con- 
venience of employees, such as a hospital with doctor and 
competent attendants, restaurant, toilets, wash-rooms, etc., 
has been installed. 

The equipment for handling material consists of four 
5-ton overhead electric traveling cranes, four 20-ton steam 
locomotive cranes, two 15-ton electric portal pier Brown 
hoists, and one switching locomotive. 


Fig, 2,—Building Berths at the Saginaw Shipyard 


Fig. 1—General View of Fabricated Ship Corporation Yard 


New Shipbuilding Enterprise in Milwaukee 


Fabricated Ship Corporation Builds Yard for Construction of Steel 
and Concrete Vessels—Government Ships Under Construction 


BY ARTHUR F. JOHNSON, M. E.* 


HE Fabricated Ship Corporation, Milwaukee, Wis., 
was founded by the Newton and Coddington Engi- 
neering Companies, both of that city. The yard is 
equipped and laid out to build all types of steel or rein- 


* Production engineer and naval architect for the Fabricated Ship 
Corporation, Milwaukee, Wis. 


forced concrete vessels. It occupies about thirteen acres 
at the foot of Twelfth street and is waterbound on three 
sides. The property is long and narrow, facilitating a 
compact and efficient arrangement for sidewise launching. 

Work on the yard was begun during the latter part of 
August, 1918. It was necessary to lower the grade three 


Fig. 2.—Interior of Fabricating Shop 
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Fig. 4.—Pattern Shop 
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Fig. 5.—Plate Storage Yard 


feet at the building berths, drive piles under the keels, 
repair and straighten the dock face, build new switches 
and railway tracks, erect buildings, install a power plant 
and yard machinery, build shipways, erect gantries and 
perform numerous other items incidental to the layout 
of a new yard. 


VESSELS BUILDING FOR THE WAR DEPARTMENT 


The company is building nine twin-screw steel mine 
planters and four twin-screw steel river steamers for the 
Water Transport Branch, Embarkation Service, War De- 
partment. The design and early stages of construction 
for these ships were carried on simultaneously with the 
yard layout, as some of the pictures clearly show. 

The administration building was on the property when 
taken over, so that with interior alterations it was soon 
ready for occupancy. The hull drawing office is located 
in the upper story of the administration building, and the 
engine drawing room is in a wing recently added. The 
mold loft was erected first and templates were shipped to 
the Lakeside Bridge & Steel Company, North Milwaukee, 
Wis. Here structural members were prepared for erec- 
tion, a maximum amount of shop rivets being driven. 
Fabricated steel was erected in the yard before much of 
the final equipment was at hand, but the steel construc- 
tion had just progressed to the desired stage when the 
plant was in condition to receive and handle what had 
been planned. 


ARRANGEMENT OF THE YARD 


The general arrangement, Fig. 1, indicates the possi- 
bilities for compact and efficient layout with sidewise 
launching. All material arrives at the land end and passes 
through successive stages in preparation to the finished 
product without doubling back in the precesses. The 
raw material is stored at the entrance end, passing through 


the plate and angle shop to the storage for members 
ready for erection. From here it can be distributed to 
the building berths on each side of the “material zone.” 
The warehouse, pipe shop, machine shop, power house 
and mold loft are at the far end of this zone. 

Berths I to 7 are on the north side of the property on 
the Kneelands Canal. Berths 8 and 9, with the fitting-out 
dock, are on the south or Menomonee River side. 


timc pp 


“he 


Fig. 6.—Heating Furnace and Bending Slab 
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SHors AND EQUIPMENT 


The plate and angle shop equipment consists of a large 
oil-burning furnace, bending slabs, blacksmith shop, plate 
shears, angle shears, planers, punches, etc. Material is 
handled by overhead trolleys, jib cranes, or by the stan- 
dard gage railroad tracks through the center of the shop. 

The hull superintendent’s office is at the east end of the 
plate and angle shop, facilitating his constant observation 
oi all steel production and erection. 


MetuHops or Hanptinc MATERIALS 


Hull material is handled by 15-ton electrically driven 
whirling gantries, one to each building berth. They out- 
reach beyond the far side of the vessel and are raised 
on a triangular frame to a level well above the upper deck. 
On berths I to 5 the gantries are between the railroad 
tracks and building berths. The gantries at berths 6 and 7 
are bridged over the main tracks. By this arrangement 
material can be unloaded from cars direct to the ships or to 
the space alongside of ships for temporary storage. 

Fifteen-ton locomotive cranes handle material in the 
raw and finished storage spaces. They also serve for 
switching cars and handling miscellaneous material in the 
yard. Fixed derricks in the storage yards also handle 
material. 

The machine shop, pipe shop, tool room, warehouse and 
offices of the machinery superintendent and master me- 
chanics are on the lower floor of the large building be- 
tween berths 6 and 7, and the power house at the eastern 
end of the property. The second story of this building is 
occupied by the mold loft. 


Power PLANT 


The power plant furnishes electric and pneumatic power 
for all equipment and tools in the yard, as well as steam 
for heating and cther purposes. Three large cylindrical 
return tubular boilers generate steam for the compressors 
and generators. 

A 25-ton derrick is used at the fitting-out dock for in- 
stallation of heavy weights, engines, boilers, etc. 

Work is in view for commercial vessels of steel and 
reinforced concrete, and the yard has prospects of a last- 
ing activity. Its location is favorable from the stand- 
points of labor and material markets, and Milwaukee is 
enthusiastically behind the project. 


Repairs TO Borrers py WeELDING.—The repairing of the 
boilers of passenger steamers by electric or oxy-acetylene 
welding has been tentatively in operation for a consider- 
able period, and, in view of the experience gained, the 
surveyors of the British Board of Trade are directed that, 
provided the work is carried out to their satisfaction by 
experienced workmen, these processes may be employed 
within limits for repairing cracks in furnaces, combustion 
chambers and end plates of boilers and, in the same parts, 
for reinforcing the landing edges of leaky riveted seams 
which have become reduced by repeated chipping and 
calking. For the present it is not proposed to prohibit 
within limits the reinforcing of the circumferential seams 
of boiler shells, if the end plates are well stayed, but no 
Welding should be done to these parts by any processes 
which might cause local heating over an appreciable area 
of the plate. In no circumstances should any part of a 
boiler of a passenger vessel be welded, if wholly in ten- 
sion under working conditions, such as a stay or a shell 
plate at a longitudinal seam, the ‘failure of which by crack- 
ing at the welded part might lead to disastrous results. 


MARINE ENGINEERING 205 


Wrecking Steamer Favorite Nearing 
Completion on the Great Lakes 


HE new wrecking steamer Favorite, building at the 

yard of the Great Lakes Towing Company, Cleve- 
land, Ohio, to replace the wrecker of that name which was 
taken over by the United States Navy late in 1917, is 
about completed and will be ready for business at the open- 
ing of navigation on the Lakes. The Favorite, which is 
said to be one of the most complete salvage ships afloat, 
will be stationed at St. Ignace. Captain Alex Cunning, 
wrecking master for the Great Lakes Towing Company, 
will bring the new boat out, and James Callahan, who was 
chief engineer of the old Favorite, will have charge of her 
machinery. 

The Favorite is 173 feet long, 40 feet beam and 16 feet 
molded depth. Her draft in ordinary trim is 7 feet 6 
inches forward, 12 feet 6 inches aft, and with water bal- 
last she can be trimmed to an even keel of 9 feet 6 inches. 
She is equipped with a 35-ton crane of the locomotive type 
without trucks, which is located above the pilot house. 
The crane is equipped with a 3-ton ore bucket. The vessel 
has a dynamo for furnishing lights for the crane and boom 
for night work. 

The boat has a patent steam windlass and patent anchors 
of 4,000 pounds each, and 2,000 feet of 134-inch stud-link 
anchor chain, with two mooring engines with wire moor- 
ing lines located on the forecastle deck, and a steam cap- 
stan on the after deck, with towing machine with 1,200 
feet of 2%4-inch wire towing cable, also located on the 
after deck. There is also a 5-ton crane of the stiff-leg type 
located on the after end of the house for serving the ma- 
chine shop. The steering gear is of the Great Lakes Tow- 
ing Company’s design, with cylinders 6 inches and 16 
inches diameter by 6 inches stroke. 

Her propelling engine is of the fore and aft compound 
type, cylinders 25 inches and so inches diameter by 36 
inches stroke, with independent condenser pump. Steam 
is furnished by three boilers. Each boiler has two Mort- 
son corrugated furnaces of 48-inch internal diameter, and 
154 boiler tubes 3% inches in diameter. Each boiler has 
a separate smokestack all contained in one casing, which 
is 8 feet in diamcter. 

A machine shop and blacksmith shop are located be- 
tween decks in the stern, aft of the engine room, where 
the lighting plant is located. The lighting plant is divided 
into four separate units. A large two-stage air compres- 
sor and storage tank is provided for furnishing air for 
pneumatic tools, air hammers and pneumatic drills and 
divers. The vessel also carries oxy-acetylene tanks and 
burners and a portable are electric welding machine. 

The machine shop tools consist of a power bolt- and 
pipe-cutting machine, cutting up to 4-inch pipe or 2%-inch 
bolts; one engine lathe, 18-inch swing, 8-foot bed; power 
shaper of 24-inch stroke; drill press; emery wheel; power 
hack saw and power circular saw mill for sawing lumber. 

Living quarters for the crew are all on the main deck, 
with running water in every room. The equipment in- 
cludes an artificial ice machine and refrigerator, and 
water purifier with capacity enough to furnish all the 
water required by the crew for all purposes. The steamer 
is equipped with wireless telegraph and long-distance 
phone. 

The wrecking outfit consists of a full equipment of 
steam pumps and their fittings, ranging in size from 4- 
inch suction to 16-inch diameter; thirty hydraulic jacks of 
100 tons capacity each; two portable air compressors; 
ship chandlers stores; three sets of diving outfit, and sub- 
marine electric lights. 


Fig. 1—General View of the Principal Shops at the Federal Yard, Taken from Roof of Fabricating Shop. Joiner Shop and Machine 


Shop to the Left. Boiler Shop in Center. 


Forge Shop and Lumber Storage to the Right 


Yard of the Federal Shipbuilding Company 


Fully Equipped Steel Shipyard With Twelve Launching Ways Built 
at Kearny, N. J., by Subsidiary of United States Steel Corporation 


NE of the largest shipyards erected on the Atlantic 
coast during the war was that of the Federal Ship- 
building Company at Kearny, N. J., on the Hackensack 
River. The Federal Shipbuilding Company is a subsidiary 
of the United States Steel Corporation, and, with the co- 
operation of other subsidiaries of the parent organization, 
offers exceptional advantages for the production of vessel 
tonnage in quantity. 

In order to meet immediate. war needs, the Federal 
Shipbuilding Company has so far confined its efforts to 
the building of one type of ship, a single-screw cargo 
vessel of about 9,600 tons deadweight capacity, although 
the equipment of the yard and the size of the building 
ways are sufficient to accommodate vessels up to 15,000 
tons deadweight. 

Construction of the yard began in August, 1917. The 
first vessel was launched in June, 1918, and delivered 


early in October, 1918. Up to the present time, ten ves- 
sels have been delivered from the yard, and its present 
capacity, with a working force of about 8,000 employees, 
is sufficient for the production of twenty-four vessels 
annually. . 
The yard occupies a site comprising 170 acres, with a 
waterfrontage on the Hackensack River of 2,400 feet. 
Originally ten shipways were erected, but this number 
has been increased to twelve. All of the shipways are of 
timber construction carried on wooden piles. Tracks of 
the Newark branch of the Central Railroad of New Jersey 
extend along the southern and western boundaries of the 
yard, and tracks of the Pennsylvania Railroad enter the 
yard from the western side. In the northwest corner of 
the yard, adjacent to the main railroad tracks, is a classi- 
fication yard for the storage, sorting and classification of 
fabricated material. As shown by the general plan of the 


Fig. 2—General View of Shipways from Fitting-Out Basin 
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Fig. 3.—Steamships Mercer and Federal, with Other Vessels, Being Fitted Out in the Wet Basin 


yard, standard gage railroad tracks extend to all the shops 
and down between the building ways. Material is han- 
dled throughout the yard by seventeen locomotive cranes, 
the largest of which have a maximum capacity of 35 tons. 
Raw material to be elnaleaisd in the yard is stored in 
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space immediately behind the plate shop, served by over- 
head traveling cranes. 

At the shipways, material is handled by portable tower 
cranes operated by electricity on 40-foot gage tracks be- 
tween the ways. The length of travel in each case is 
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Fig. 4.—General Plan of the Federal Yard 
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Fig. 5.—Three-Head Boiler Shell Drill in the Boiler Shop 


Fig. 6—Keel-Bending Machine Built at the Yard for the Plate Shop 


about 450 feet. There is one tower crane between each 
pair of ways. With the exception of two of these towers, 
which carry four derrick booms each, each of the port- 
able towers carries two booms. All of the derrick booms 
have a capacity of 15 tons at a maximum reach of 65 feet. 
The lower ends of the derricks are 65 feet above the rails 
and the towers are built with open frame work, giving a 
clear height of 20 feet under the towers, so that freight 
cars and locomotive cranes can pass down the ways under- 
neath the towers. Two standard gage railroad tracks ex- 
tend down the length of the ways between the tower rails, 
so that material can be brought on cars to the exact loca- 
tion on the ways where it is to be erected. Space is also 
available between the ways for the temporary storing of a 
limited amount of fabricated material. The portable 
tower shipway cranes were designed and built by the Fed- 
eral Shipbuilding Company in conjunction with the Ameri- 
can Bridge Company. 

At the head of the shipways and about 275 feet distant 
from them is the main plate shop, 800 feet long by 175 
feet wide, which extends parallel with the waterfront. 
The wide space between the plate shop and shipways is 
used for the assembling of such parts of the vessels as 
bulkheads, transoms, deckhouses, tanks, skylights, ete. 
Ground assembly is further facilitated by an overhead 
crane runway with a span of 71 feet 3% inches, carrying 


Fig. 8.—Frame Joggling Press in the Fabricating Shop 


three electric traveling cranes, one of 35 tons capacity and 
the other two of 20 tons capacity each, immediately out- 
side of the plate shop. Over the plate yard, immediately 
behind the plate shop, are two crane runways, on each of 
which are installed two overhead electric traveling cranes 
of 10 tons capacity each and two of 5 tons capacity each. 
The plate shop itself is divided into three bays extend- 
ing the full length of the building, each of which is. served 
by three 10-ton overhead traveling cranes. The plate and 
angle furnaces are at the north end of the shop, and in an 
extension 120 feet long at this end of the building is the 
anglesmith shop. The plate shop is thoroughly equipped 
with the latest types of fabricating machinery. Material 
at the punches is handled on Lysholm punch tables, and 
all of the larger machines are equipped with individual 
electric or chain hoists operated on jib cranes. The ar- 
rangement of the machinery in the plate shop is such that 
the material passes in progressive steps from the plate 
yard in the rear of the shop to the assembly yard on the 
way side. Over the plate shop at the southern end are the 
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joiner and carpenter shops, 
while at the northern end is 
the mold loft. 

Down the river, im- 
mediately below the ship- 
ways, is a wet basin used as 
a fitting-out berth, which 
has a capacity for fitting 
out eight vessels at one 
time. Near the fitting-out 
berth are a paint shop, 
ship riggers’ shop, pipe 
shop and storehouses. A 
space at the end of the 
wet basin is reserved for 
the storage of pipe and 
fittings. Material is han- 
dled at the fitting-out berth by locomotive cranes, and 
for heavy weights such as boilers and engines a stationary 
three-leg jib crane of 100 tons capacity has been erected. 
This crane was designed and built by the Federal Ship- 
building Company in conjunction with the American 
Bridge Company. 

In addit'on to the plate shop, the yard is equipped with a 
machine shop, forge shop, boiler shop, foundry and car- 
penter shop. Each department is housed in a separate 
building, and all of the buildings are of steel, glass and 
tile construction. 

Power is furnished from the Public Service station in 
the form of electricity at 13,000 volts, which is stepped 
down to 2,200 volts for operating the air compressors, 440 
volts alternating current and 250 volts direct current for 
‘general machine use, and 110 volts single phase for light- 
ing purposes. In the power house are five air compressors 
supplying a total of 22,000 cubic feet of free air per 
minute. Two of the compressors are Ingersoll-Rand ma- 
chines, one with a capacity of 5,400 cubic feet and the 


Fig. 9.—100-Ton Crane at the Fitting-Out Berth 
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Fig. 10.—General Office Building 


other of 2,700 cubic feet of free air per minute. The 
other three compressors are of the Laidlaw-Dunn-Gordon 
cross compound type, each with a capacity of about 4,400 
cubic feet of free air per minute. In the power house 
there is also a hydraulic plant with a capacity of 450 
gallons per minute at 1,500 pounds per square inch pres- 
sure, consisting of three Dean hydraulic pumps and two 
accumulators supplied by the Camden Iron Works. 


MacuHIne SHopP 


The machine shop is 500 feet long and 123 feet 8% 
inches wide, with two side balconies each about 30 feet 
wide. In the central bay are two 50-ton Cleveland overhead 
electric traveling cranes, each of which has a Io-ton aux- 
iliary hoist. The heavy planers and boring machines for 
machining stern frames, propellers and shafting are in 
the center bay, while the lathes and lighter machinery are 
in the north and south bays. As yet, the Federal Ship- 
building Company has not begun the manufacture of pro- 
pelling machinery, although the machine shop is being 
equipped with suitable facilities for this work whenever 
it is found advisable to undertake engine building. 

A special feature of this yard is the splendidly equipped 
shop for building Scotch boilers. The shop itself is 500 
feet long and 161 feet 6 inches wide, to which an exten- 
sion 85 feet long is being added. The shop has a capacity 
for turning out annually 175 three-furnace, single-end 
Scotch boilers each 15 feet 6 inches diameter by 11 feet 
long with a heating surface of from 3,500 to 3,600 square 
feet. 


EQUIPMENT OF BoILER SHOP 


The shop is divided into three bays. The center bay is. 
served by three overhead electric traveling cranes of 50 
tons capacity each; the eastern end of the bay is utilized 
as an erecting floor, and the western end for the bending, 
drilling and riveting of the heavy shell plates. The equip- 
ment here includes a set of Southwark vertical bending 
rolls; one 200-ton bull riveter; one 150-ton bull riveter; 
two 75-ton bull riveters and two 9o0-ton portable riveters: 
one three-head Bethlehem shell drill, and one three-head 
shell drill built at the yard. In the south bay are the ma- 
chines for punching, shearing, planing and drilling the 
plates. The equipment includes sixteen radial drills, sev- 
eral long-arm radial drilling and countersinking machines, 
three plate planers, bending rolls, ete. Jib cranes with 
chain hoists are provided for handling material at the 
larger machines, and this bay is also equipped with two 
20-ton overhead electric traveling cranes with 5-ton aux- 
iliary hoists. At the west end of the bay are the furnaces 
and bending slabs and sectional flanging machines. The 
northern bay, served by two overhead traveling cranes, is 
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used principally for the lighter sheet metal work, such as 
casings, uptakes, tanks, etc. 

The forge shop is 300 feet long by 151 feet wide. Part 
of this building is used as a drop forge shop and is 
equipped with six Erie steam hammers ranging from 400 
pounds to 2,000 pounds, two Ajax riveting machines and 
a die sinking department. The rest of the building is 
taken up with solid smith work, for which six Erie single- 
frame steam hammers, ranging from 800 to 1,500 pounds, 
are provided. There is also a United Engineering 350-ton 
hydraulic press. The center bay of this shop is served 
by a 15-ton overhead electric traveling crane supplied by 
the Erie Steel Construction Company. 

In addition to the above, there is a foundry 300 feet 
long by 103 feet wide equipped with two iron cupolas, 
each with a capacity of 12 tons. The foundry is also 
provided with equipment for furnishing brass castings 
up to one ton. The center bay of the foundry is 
equipped with two 20-ton Milwaukee overhead traveling 
cranes. 

The main offices of the company are located in a two- 
story general office building 420 feet long by 55 feet 
wide, near the main entrance. The administration offices 
are on the first floor of the building and the engineering 
department on the second floor. At the main entrance 
are the time clocks and employment offices, and nearby 
is a well-equipped emergency hospital. 


American Shipbuilding Company 
Launches 108 Vessels Aggregat= 
ing 389,000 Tons Deadweight in 
Sixteen Months 


IFTY-FOUR percent of the total tonnage turned out 
on the Great Lakes for the emergency fleet was pro- 
duced from the yards of the American Shipbuilding Com- 
pany, Cleveland, Ohio. During the sixteen months begin- 
ning August, 1917, and ending November, 1918, this com- 
pany launched 103 ships aggregating 362,000 tons dead- 
weight for the Emergency Fleet Corporation, and, in addi- 
tion, three bulk carriers aggregating 27,000 tons dead- 
weight for Great Lakes service and two special steamers 
for the United States Navy, or more than the total output 
of American shipyards during any one year prior to 1917. 
When navigation opened in the spring of 1918 a com- 
pleted fleet of 16 vessels, which had accumulated at the 
various plants of the American Shipbuilding Company 
during the winter of 1917-18, sailed for the seaboard, fol- 
lowed at intervals by 71 more vessels before the close of 
navigation in 1918. These vessels are of the standard 
Great Lakes single-deck type of ocean carrier, 261 feet 
long overall, 251 feet between perpendiculars, 43 feet 6 
inches beam and 21 feet 2 inches depth of hold, fitted with 
reciprocating engines of 1,200 indicated horsepower, de- 
signed to give the ships a speed of 9% knots. Sixty more 
vessels of the same type, but of larger size, will be de- 
livered in 19109. 

The American Shipbuilding Company controls eight 
separate plants, seven of which are in the United States 
and one in Canada. Six of these plants are equipped for 
building ships, and during the past year the output was at 
the rate of twelve ships a month from all the yards. 

This immense output from the yards of the American 
Shipbuilding Company was not accomplished without a 
considerable increase in the facilities at the various yards. 
Both the boiler and machine shops operated by the com- 
pany in Detroit, Mich., were doubled in capacity, and the 
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additional shipways provided are shown in the following 
table: 


Original Present 

Number of Number of 

Location of Yard Shipways Shipways 
Wiyandotte ney cers tn timer ae nie eee 4 Io 
bray e-N UR Mert mare Cicnane eras ths 8 8 
Cleveland) Myce ahaa toe re eum ear 2 3 
Biftalon ni sii ethene exden eee ann Re I 3 
Glatvec K-<ormain PU Atamna ten wisi Glee ao ay aus 2 5 
SUPeiOTe: hah ney Aen ae CR eee 3 5 
Total Aare senicteeee ae epaepen eta 20 34 


During the war, night shifts were employed in the 
plate shops, but not on the hulls. In all, about 12,500 em- 
ployees were engaged in this work. The plants controlled 
by the American Shipbuilding Company are the following: 
American Shipbuilding Company (Globe plant), Cleve- 
land, Ohio; American Shipbuilding Company, Lorain, 
Ohio; Detroit Shipbuilding Company, Detroit, Mich.; 
Buffalo Dry Dock Company, Buffalo, N. Y.; Chicago 
Shipbuilding Company, South Chicago, Ill.; Western Dry 
Dock & Shipbuilding Company, Ltd., Port Arthur, On- 
tario, Canada; The Superior Shipbuilding Company, 
Superior, Wis., and Milwaukee Dry Dock Company, Mil- 
waukee, Wis. 


National Merchant Marine Association 
Organized to Aid the Development 
of the American Merchant Marine 


T a preliminary conference of men interested in ship- 
A ping, shipbuilding and maritime affairs, held in 
Washington on January 22 and 23 under the leadership of 
Senator Joseph E. Ransdell, of Louisiana, it was decided 
to organize a national association, to be known as the 
National Merchant Marine Association, for the purpose 
of aiding and developing a plan and programme under 
which an American merchant marine can be practically 
and successfully established. At this meeting a council 
was appointed to act as the governing body of the asso- 
ciation. At a subsequent meeting of the newly-appointed 
council on March 17, Senator Joseph E. Ransdell was 
elected president of the association. Further steps in the 
organization of the asociotion resulted in the election of 
an executive committee and four vice-presidents. The 
results of the election, as well as the names of the mem- 
bers of the council, are published elsewhere in this issue. 

It is the purpose of the newly organized National Mer- 
chant Marine Association to aid in the development of a 
merchant marine under the American flag adequate to the 
needs of the American commerce and to provide the mer- 
chant ships adequate to meet the military and naval re- 
quirements of the country in time of war. The association 
is composed of some of the best-informed and most in- 
fluential men in the marine industries, and it is to be their 
main business as an organization to develop all facts re- 
lating to the need of the United States for having a mer- 
chant marine under its own flag and to develop and sug- 
gest to Congress a shipping policy and laws which will 
promote the best interests of the country as a whole. The 
immediate necessity, of course, is to develop and advance 
practical suggestions for the disposal of the tonnage al- 
ready built or contracted for.by the Shipping Board. 

The best American talent from all the co-ordinate 
branches of the marine industries must be depended upon 
for advice and guidance in developing the new merchant 
marine under existing conditions, and it is believed that 
the National Merchant Marine Association, through its 
organization and resources, will be in a position to render 
valuable aid in solving this national question. 


Fig. |.—Assembling Shop and Mold Loft. 


Section of Plate Storage Yard in Foreground 


Manitowoc Shipbuilding Company 


Steel Shipyard on the Great Lakes Quadrupled in 
Capacity to Meet Demands for Sea-Going Tonnage 


URING the past two years the Manitowoc Ship- 
building Company, Manitowoc, Wis., has practically 
quadrupled its capacity for building ships. Before the war 
it had three building ways and could turn out six ships 
ina year. It now has six building ways and can turn out 
twenty-four ships annually. Formerly its working force 
numbered about 750, but at present 2,200 employees are on 
the payroll. In 1917 four steamships and several steam 
trawlers were built at the yard; in 1918 the output con- 
sisted of twelve standard Emergency Fleet vessels; in 
1919 the company’s schedule calls for the delivery of 
twenty-four ships. 


DEVELOPMENT OF THE PLANT 


The phenomenal growth of this shipyard represents 
what in ordinary times might be accomplished in perhaps 
ten to fifteen years of steady development. Needless to 
say, advantage has been taken of the opportunity to build 
up the company’s resources in equipment and organization 
so that the plant embodies the latest ideas and facilities 
for ship production. The Manitowoc yard is fully 
equipped for building not only hulls and propelling ma- 
chinery, but many of the deck and engine room auxiliaries, 
including winches, windlasses, steering gear, pumps, con- 
densers and the like, as well as much of the equipment of 
a steamship, including lifeboats. In this respect the 
Manitowoc yard is a notable exception to the average ship- 
building establishment on the Great Lakes. About the 
only equipment which comes from outside the yard is the 


electrical apparatus, independent pumps, 
machinery, navigating instruments, etc. 

The Manitowoc yard is situated on a peninsula 2,000 
feet long by 800 feet wide covering 35 acres on the Mani- 
towoc River about a mile from Lake Michigan. The yard 
has a waterfront of one mile, with a depth of water 
around the peninsula of about 21 feet. Two railroads, the 
Chicago & Northwestern and the Soo Line, connect with 
the yard. Three sources of power are available, the Wis- 
consin Public Service (High Falls), the Reiss Coal Com- 
pany, which is located across the river from the shipyard, 
and a power plant in the shipyard. The Public Service 
current is received at 4,000 volts and stepped down in 
transformers to 440 volts for the compressor motors and 
certain alternating current motors in the yard. Part of the 
alternating current is converted in General Electric syn- 
chronous rotary converters to 250 volts direct current, 
which is used for variable speed cranes and other direct- 
current equipment. Power from the Reiss plant is re- 
ceived at 250 volts direct current and used for the balance 
of the power and lighting requirements. The yard plant 
has three 40-kilowatt generators, which are used princi- 
pally for operating the pumps of the dry docks. 


refrigerating 


PoweErR PLANT 


The average power requirements at the yard are from 
1,500 to 2,000 horsepower. The air compressor equipment 
includes three Ingersoll-Rand machines, one with a capac- 
ity of 2,400 cubic feet, one of 1,200 cubic feet, and the 
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Fig. 2.—Eastern End of Manitowoc Yard, Showing Shipways and Floating Drydock 
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Gallery at Left for Light Machine Work 


Building is of Steel Frame Construction With Glass Sides. 


Fig. 3.—Machine Shop. 
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third of 600 cubic feet of free air per minute, and two 
Chicago pneumatic tool compressors of 1,100 cubic feet 


capacity each. There is also a compressor of 300 cubic - 


feet capacity in the machine shop, which is used to take 
care of night work. 

The compact arrangement of the yard is shown in the 
general plan, Fig. 4. The six building berths, placed end 
to end around the circular end of the peninsula, are of 
timber construction. The keel blocks rest on timbers, 
which in turn rest on two rows of wooden piles. Footings 
for the bilge shores also rest on wooden piles. Along the 
outer edge of the ways is a bulkhead built of wood piles 
and triple-sheet piling anchored back to wooden piles. On 
account of the circular shape of the peninsula, the various 
shops are most advantageously located with respect to the 
departments which they are to serve. A roadway, or 
street, extends down through the center of the yard, and 
spur tracks from both railways lead to the storage yards 
and shops. 


Fig. 6.—Floating Dry Dock 


MetruHop oF SToRING MATERIAL 


An outstanding feature of the yard is the arrangement 
for storing material. Storage space for fabricated ma- 
terial in connection with large storage space for raw ma- 
terial gives a production “‘cushion” on both sides of the 
fabricating operation. Fabricated material properly classi- 
fied is piled beside each ship on the ways. Most of the 
carload material enters the yard on the Soo Line spur. 
Ample space is provided so that material can be stored in 
piles lying flat on skids, the plates being arranged by strake 
letters and frame numbers so that a ship fitter can lay out 
the top plates on each pile rapidly, and as fast as they are 
taken away by a locomotive crane the operation can be 
repeated for another ship. The large storage space, pro- 
vided with ladder arrangement of spur tracks, giving 
quick access to material in any part of the yard, has 
proved a vital factor in the efficient operation of the plant. 
Altogether there are over three miles of railroad tracks in 
the plant. 

The material is carried to the shops and ways by loco- 
motive cranes. The company has an 11-ton switching 
locomotive, two Link Belt 15-ton 40-foot boom and one 
Browning 18-ton 50-foot boom locomotive cranes for this 
purpose. They also have two Davenport gasoline (petrol) 
cranes, one of 15 tons capacity with a 40-foot boom, and 
the other of 10 tons capacity with a 30-foot boom. 


SHIPWAY CRANES 


At the building berths material is handled by gantry 
cranes. At all of the berths but one the gantries are of 
a bridge type of four tons capacity, designed by the Mani- 
towoc Shipbuilding Company. They are 47 feet high, 
mounted on an elevated 7o-foot gage track, and extend 
over the building berths as well as a short distance over 
the storage space on the inland side of the gantry tracks. 
Each crane has two hoisting drums. The controller hoist 
runs back and forth with the load, and, as it is provided 
with glass sides and bottom, the operator always has an 
unobstructed view of the movements of the load. 


am 


Fig. 5.—Panoramic V; 
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anitowoc Shipyard 


Two other gantries, which serve the two northern build- into eight bays. The outside bays are served by 2-ton 
ing berths are McMyler tower erecting cranes with 98- mono-rail hoists, and the center bays by hand-control 
foot booms. These cranes have a capacity of 6 tons each chain hoists. One-half of the shop is used for laying out 
at a 53-foot radius and travel on a 24-foot 2¥2-inch-gage and furnacing the plates and one-half for punching, shear- 
track. In addition to the above equipment, the company ing and bending. At the punches the plates are handled 
has added another 15-ton McMyler gantry for the heavy on roller skids of a special type built at the yard, while at 
lifts and a light locomotive crane with a 70-foot boom for the shears the plates are handled by chain hoists having 
the fitting-out berths. straight-line motion parallel with the shears. The plate 
The outfitting dock is about 800 feet long, with a capac- shop contains light and heavy bending rolls, a joggle press 
ity for three standard ships. An additional outfitting berth for frames and an hydraulic cold flanging machine. 
of about the same capacity has been added, which will be In general, all plates enter the punch shop transversely 
a continuation of the present berth and double the capacity. at the northern end and travel south through the shop. 


Channels for frames enter at the northern corner, where 
PLATE SHOP 


The shops at the plant include a plate and shape shop, they are bent and then moved westward and pass through 
blacksmith’s shop, boiler shop (situated a mile down the the west side of the shop. Angles enter the shop at the 
river from the plant), machine shop, forge shop, pipe and southern end and are worked transversely through the 

’ ’ > , 
plumbing shop, tin shop, electrical shop, carpenter and shop. } 
joiner shop, and paint shop. There is also an assembly All floors are assembled in the plate shop along the east- 
shop with mold loft above and a plate furnace shop. ern end, while the other ground assembling is done either 

The p'ate shop is 350 feet long by 260 feet wide, divided out of doors or in the assembly shop. All bulkheads, tran- 
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Fig. 7.—Launching of Vessel at One of the Shipways 
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third of 600 cubic feet of free air per minute, and two 
Chicago pneumatic tool compressors of 1,100 cubic feet 
capacity each, There is also a compressor of 300 cubic 
feet capacity in the machine shop, which is used to take 
care of night work. 

The compact arrangement of the yard is shown in the 
general plan, Fig. 4. The six building berths, placed end 
to end around the circular end of the peninsula, are of 
timber construction. The keel blocks rest on timbers, 
which in turn rest on two rows of wooden piles. Footings 
for the bilge shores also rest on wooden piles. Along the 
outer edge of the ways is a bulkhead built of wood piles 
and triple-sheet piling anchored back to wooden piles. On 
account of the circular shape of the peninsula, the various 
shops are most advantageously located with respect to the 
departments which they are to serve. A roadway, or 
street, extends down through the center of the yard, and 
spur tracks from both railways lead to the storage yards 
and shops. 


Fig. 6.—Floating Dry Dock 


Fig. 5,—Panoramic \j 


Metuop or StortnGc MATERIAL 


An outstanding feature of the yard is the arrangement 
for storing material. Storage space for fabricated ma- 
terial in connection with large storage space for raw ma- 
terial gives a production “cushion” on both sides of the 
fabricating operation. Fabricated material properly classi- 
fied is piled beside each ship on the ways. Most of the 
carload material enters the yard on the Soo Line spur. 
Ample space is provided so that material can be stored in 
piles lying flat on skids, the plates being arranged by strake 
letters and frame numbers so that a ship fitter can lay out 
the top plates on each pile rapidly, and as fast as they are 
taken away by a locomotive crane the operation can be 
repeated for another ship. The large storage space, pro- 
vided with ladder arrangement of spur tracks, giving 
quick access to material in any part of the yard, has 
proved a vital factor in the efficient operation of the plant. 
Altogether there are over three miles of railroad tracks in 
the plant. 

The material is carried to the shops and ways by loco- 
motive cranes. The company has an Ir-ton switching 
locomotive, two Link Belt 15-ton 40-foot boom and one 
Browning 18-ton 50-foot boom locomotive cranes for this 
purpose. They also have two Davenport gasoline (petrol) 
cranes, one of 15 tons capacity with a 40-foot boom, and 
the other of 10 tons capacity with a 30-foot boom. 


SHIPWAY CRANES 

At the building berths material is handled by gantry 
cranes. At all of the berths but one the gantries are of 
a bridge type of four tons capacity, designed by the Mani- 
towoe Shipbuilding Company. They are 47 feet high, 
mounted on an eleyated 70-foot gage track, and extend 
over the building berths as well as a short distance ove? 
the storage space on the inland side of the gantry tracks. 
Each crane has two hoisting drums. The controller hoist 
runs back and forth with the load, and, as it is provided 
with glass sides and bottom, the operator always has 4 
unobstructed view of the movements of the load. 
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Manitowoc Shipyard 
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Two other gantries, which serve the two northern build- 
ing berths are McMyler tower erecting cranes with 98- 
foot booms. These cranes have a capacity of 6 tons each 
at a 53-foot radius and travel on a 24-foot 22-inch-gage 
track. In addition to the above equipment, the company 
has added another 15-ton McMyler gantry for the heavy 
lifts and a light locomotive crane with a 70-foot boom for 
the fitting-out berths. 

The outfitting dock is about 800 feet long, with a capac- 
ity for three standard ships. An additional outfitting berth 
of about the same capacity has been added, which will be 
a continuation of the present berth and double the capacity. 


PLATE SHOP 

The shops at the plant include a plate and shape shop, 
blacksmith’s shop, boiler shop (situated a mile down the 
tiver from the plant), machine shop, forge shop, pipe and 
plumbing shop, tin shop, electrical shop, carpenter and 
joiner shop, and paint shop. There is also an assembly 
shop with mold loft above and a plate furnace shop. 

The plate shop is 350 feet long by 260 feet wide, divided 
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into eight bays. The outside bays are served by 2-ton 
mono-rail hoists, and the center bays by hand-control 
chain hoists. One-half of the shop is used for laying out 
and furnacing the plates and one-half for punching, shear- 
ing and bending. At the punches the plates are handled 
on roller skids of a special type built at the yard, while at 
the shears the plates are handled by chain hoists haying 
straight-line motion parallel with the shears. The plate 
shop contains light and heavy bending rolls, a joggle press 
for frames and an hydraulic cold flanging machine. 

In general, all plates enter the punch shop transversely 
at the northern end and travel south through the shop. 
Channels for frames enter at the northern corner, where 
they are bent and then moved westward and pass through 
the west side of the shop. Angles enter the shop at the 
southern end and are worked transversely through the 
shop. 

All floors are assembled in the plate shop along the east- 
ern end, while the other ground assembling is done either 
out of doors or in the assembly shop. All bulkheads, tran- 


Fig. 7.—Launching of Vessel at One of the Shipways 
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Fig. 9.—Pattern Shop 
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Fig. 11.—Erection Floor of Machine Shop 
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Fig. 13.—Central Bay of Boiler Shop 
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Fig. 14.—Deck of Motorship Amidships 


soms, small tanks and floors are assembled in the assembly 
shop or on the ground. 


EourepMENT oF MacHINE SHOP 


One of the finest shops in the plant is the new machine 
shop, 224 feet long and 124 feet wide, of steel frame con- 
struction with glass sides. This shop is divided into three 
bays. The center bay is equipped with a 15-ton Pawling 
& Harnischfeger overhead electric traveling crane and is 
used for the assembling floor as well as for the largest 
machines in the shop. The north bay is used for the large 
lathes, planers, milling and boring machines, which are 
served by jib cranes and, where necessary, with air hoists. 
The south bay, with a gallery above, is used for light ma- 
chine work. At the east end of the building a width of 
35 feet is used for tool and locker rooms and offices. 
Above this is a gallery, which is used for the pattern shop. 

The assembly shop, 300 by 60 feet, with the mold loft 
above, is of the same type of construction as the machine 
shop. 

The blacksmith shop, located near the plate shop, is 
equipped with three steam hammers, one of 2,500 pounds, 
another of 1,500 pounds, and a third of 600 pounds, a 350- 
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Fig. 15.—Deck of Motorship, Looking Aft 


pound electric hammer and two light air hammers. The 
pneumatic forging hammer is especially useful for light 
work, such as drift pins, chisels, ete. 

All of the rivets used at the plant are made with two 
Ajax machines in a special shop arranged for that purpose. 

Two well-equipped tool rooms are provided, one for the 
repair of pneumatic tools in the yard and the other in 
connection with the machine shop. 


REPAIR FACILITIES 


In addition to the building of ships, the company has 
previously handled a large amount of ship repair work, 
and for this work has two dry docks, one a steel sectional 
floating dry dock, built at the yard four years ago, having 
a capacity for docking ships 420 feet long, and the other 
a graving dock 337 feet long. 

Another important feature of the plant is the boiler shop 
situated a mile down the river, where the equipment is 
ample for turning out two large Scotch boilers a week. The 
boiler shop is also engaged in a variety of heavy plate work, 
such as paper-making machinery, digesters, tanks, etc. 

The main offices of the company are located in a three- 
story brick building in the yard. On the first floor are the 
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Fig. 16.—Motorship Built by Manitowoc Shipbuilding Company 
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WELFARE AND HOUSING 


As a part of the wel- 
fare work, there is a 
completely equipped first 
aid hospital with a doc- 
tor and nurses in atten- 
dance and an employees’ 
service club, which pub- 
lishes a live house organ, 
The Keel Block, and 
supervises recreations 
and amusements. The 
housing problems occa- 
sioned by the rapid in- 
crease in the working 
force have been handled 


Drafting Room 


Engineering 
Offices 


Engineering 
Offices 


Vault 


by the company in con- 
junction with the hous- 
ing division of the 
Emergency Fleet Cor- 
poration. A hundred 
houses for workmen have 
been built by the Emer- 
gency Fleet Corpora- 
tion and sixty more by 
the company, forming an 
industrial town, called 
Riverview, near the ship- 
yard. In this connec- 
tion the company has 
erected at the entrance 
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to the yard a splendidly 
equipped restaurant with 
a capacity of 600 and a 
dormitory containing 245 
| rooms, known as_ the 
Riverview Inn. Above 
the restaurant is a rec- 
reation room for occu- 
pants of the dormitory. 
The dormitory itself is a 
two-story building con- 
structed with three 
wings, so that all of the 
rooms are outside rooms. 
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Fig. 19.—First Floor Plan of Main Office 


administration and auditing offices, on the second floor the 
engineering department, offices for the Government offi- 
cials and the stenographic department. The drafting 
rooms are on the third floor. 

All of the workers in the yard, except the office force, 
are hired by a central employment department, and labor 
requirements receive first consideration at a weekly fore- 
man’s meeting, presided over by the president of the com- 
pany. ‘Miva. | is also a director of industrial relations. To 
promote safety, there are regular monthly inspections by 
three committees—a general committee, a foreman’s com- 
mittee and a workman’s committee. 

For protection against fire the plant is exceptionally 
well equipped. Water mains and hydrants are installed in 
the vicinity of all the buildings, as well as around the 
shipbuilding berths. The following buildings are equipped 
with automatic sprinklers: Administration building, gen- 
eral storehouse, machine shop, machinery warehouse, pipe 
and plumbing shop, rigging loft, carpenter and joiner 
shops, tin and lifeboat Bene shop, and lumber storage 
building. 


On each floor are splen- 
didly equipped baths and 
showers, and the dormi- 
tory is operated with the sole view of providing comfort- 
able and convenient quarters for the workmen. 

During the past two years all of the resources of the 
Manitowoc shipyard have been placed at the disposal of 
the Emergency Fleet Corporation, and all of the vessels 
constructed have been of the standard Great Lakes sea- 
going type of cargo ship of 3,500 and 4,050 tons dead- 
weight. Before the war, the company had built a great 
variety of steam vessels, including Lake passenger and 
cargo steamers, steam trawlers, a Coast and Geodetic Sur- 
vey steamer, motorships and hydraulic and dipper dredges. 


CENTENNIAL OF First TRANSATLANTIC VOYAGE BY A 
STEAMSHIP.—The first steam vessel to cross the Atlantic 
was the American-built vessel Savannah. This historical 
voyage was begun on May 22, 1819, from Savannah, Ga., 
and ended at Liverpool, the time required for the voyage 
being just twenty-five days. The vessel was of 350 tons, 
fitted out as a sailing vessel, but with arrangements for 
the installation of a 90-horsepower steam engine driving 
two paddle wheels. 
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Fig. 1—Gantry Erection Crane at Ecorse Yard 


The Great Lakes Engineering Works 


Detroit Company Which Operates Two Shipyards and Large Engine 


Building Plant—Output in 1918 


HORTLY after Charles M. Schwab was appointed 
S Director-General of the Emergency Fleet Corpora- 
tion he called together all the shipbuilders on the Great 
Lakes and told them that the Great Lakes shipyards must 
turn out a million tons of shipping during the next year— 
more than double the amount which they had produced in 
any previous year. Negotiations for carrying out this 
work at first were difficult, but the spirit with which these 
difficulties were overcome is shown by the prompt response 
of Antonio C. Pessano, head of the Great Lakes Engineer- 
ing Works, who said: “Mr. Schwab, we, with our works 
and with all the influence I can exert, will do any work 
that you ask us to do that is within our ability to do, and 
you shall fix the prices and conditions of the contract.” 
It was this patriotic spirit and loyal leadership that 
promptly rallied all the shipbuilders to affirm Mr. Pessano’s 
Statement and thus enabled the shipbuilders on the Great 
Lakes to contribute nearly one-fourth of the sea-goinz 
tonnage produced in the United States in 1918. 

How well Mr. Pessano’s pledges were fulfilled is shown 
by the fact that in 1918 the Great Lakes Engineering 
Works alone delivered to the Shipping Board no less than 
thirty-four stcel vessels aggregating 118.800 deadweight 


Nearly 120,000 Deadweight Tons 


tons—an output that represented the delivery of a com- 
pleted ship at the average of one every nine working days 
of the year. At the end of 1918 the company was ahead 
of its contract schedule. Further than this, the company 
attained a world’s record in speed of ship construction by 
building a 3,500-ton cargo steamer, the Crawl Keys, in 
twenty-nine days after the keel was laid. 

The Great Lakes Engineering Works, whose main of- 
fices are in Detroit, Mich., has two shipyards, one in 
Keorse, Mich., and the other at Ashtabula, Ohio, and a 
large engine building plant in’Detroit. The output of the 
two yards in 1916, 1917 and 1918 and the schedule for 
deliveries in 1919 are shown in the following table: 


YEAR | EcorsE ASHTABULA TOTAL 
No Tonnage No. Tonnage No | Tonnage 
1.916 ae abn.) sept es 36400 | 3 12,600 11 49 000 
LOU A omy erat A | 83 59,100 | 3 20,400 11 79,500 
Ea tlouconaaee | 24 84,800 10 34,000 34 118,800 
1919 Repth eect | 29 119,400 | 15 61,800 | 44 181 200 
| 


To secure the increased output demanded during the 
wat, the shipway capacity at the Ecorse yard was in- 
creased by a third and the crane capacity at the ways more 


INTERNATIONAL 


282 


than doubled. A new fitting-out berth with the necessary 
crane equipment was also added to this yard, greatly in- 
creasing the facilities. At the Ashtabula yard, where in 
1916 there were only two building berths served by a 
single gantry crane, another building berth and another 
crane have been added, while still another building berth 
will be available this year. 

Plans of the two yards are shown in the illustrations 
with this article. The Ecorse yard was built in 1903 and 
its first keel laid in January, 1904. The Ashtabula yard 
was built in 1911 and its first keel laid in October of that 
year. The first property purchased by the Great Lakes 
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acres on the Detroit River, has eight building berths lo- 
cated along the sides of two slips, one of which is 820 feet 
long by 150 feet wide, and the other 800 feet long by 109 
feet wide. A third slip, over 2,000 feet long and 240 feet 
wide, at one side of the yard is used as a fitting-out basin. 
There is also a steel sectional floating dry dock at this 
plant, 785 feet long overall and 107 feet wide outside the 
wings. Meets ut 
Material is handled at the building berths by eight erec- 
tion cranes. Three are gantries with a lifting capacity of 
7 tons over the centerline of the ships and 3 tons at the 
outer ends of the arms, which have a reach of 80 feet. 
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Fig. 2.—Plan of the Ecorse Shipyard 


Engineering Works, when the present company was 
formed in 1902, was the Hodge Marine Engine Plant in 
Detroit, which is now the Rivard street engine building 
plant of the company and comprises a machine shop 240 
feet by 8&2 feet, a foundry 312 feet by 86 feet, and an 
erecting shop 110 feet by 60 feet, besides a blacksmith 
shop, pattern shop and pattern storage building. This 
plant is fully equipped for building not only the propelling 
machinery but also many of the auxiliaries for all types 
of steam vessels. The machine and erecting shops are 
equipped with 35-ton overhead electric traveling cranes. 
The Ecorse shipyard, which occupies a site about 65 


The other cranes are of the locomotive type mounted on 
traveling towers 44 feet high and with a reach of 76 feet 
from the inner rail. At the fitting-out berth, heavy 
weights are handled by a set of 100-ton sheer legs, and the 
lighter weights by a 15-ton locomotive crane with a maxi- 
mum reach of 76 feet. For handling material throughout 
the yard there are six steam-driven, oil-burning locomo- 
tive cranes. 

At the head of the building ways are grouped the prin- 
cipal fabricating shops. The storage yard in the rear of 
the plate shop is served by a 5-ton electric traveling crane, 
and the craneways in each bay of the plate shop extend 
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40 feet beyond the building at each end, so that material 
can be conveyed from the storage yard through the shop 
to the shipway cranes. Oil fuel is burned at the bending 
slab furnaces and also at the rivet furnaces and in the 
heating furnaces in the blacksmith shop. 

The power plant contains four vertical compressors of 
3,000 cubic feet capacity each and two horizontal com- 
pressors of 2,500 cubic feet capacity each. Steam is pro- 
vided for heating the offices, joiner and machine shops and 
the mold loft. 

Among the new buildings are an office for the auditing 
department at the gate and a dining hall 315 by 60 feet, 
which has accommodations for 1,500 persons at one sitting. 
The kitchen is in an extension 90 by 60 feet. At present 
about 4,000 are employed at the Ecorse yard, or about 
twice the number on the payroll two years ago. 

At the Ashtabula yard, which is located on the Ashta- 
bula River, the building berths, served by locomotive type 
cranes, are placed end to end alongside a slip at one side 
of the yard. The fabricating shops are conveniently lo- 
cated adjacent to the ways, and the material passes directly 
from the storage yard in the rear through the shops and 
onto the ways. The plate shop, 310 feet long by 60 feet 
wide, is divided into two bays, each served by two 5-ton 
cranes. Outside the plate shop is an assembly space served 
by a 5-ton crane. 

Facilities for repair work are provided at this yard, 
including a graving dry dock 650 feet long and 72 feet 
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Fig. 3.—Plan of the Ashtabula Yard 


wide with a depth of water over the sill of 16 feet. Along- 
side the dry dock is a fitting-out slip. A locomotive type 
crane, which is a duplicate of the one at the fitting-out 
berth at the Ecorse yard, serves both the fitting-out slip 
and the dry dock. For lifting heavy weights, a set of 
75-ton sheer legs is provided. 


The power plant includes one vertical air compressor of 
3,000 cubic feet capacity and two horizontal compressors 
of 2,500 cubic feet capacity each. Gas is burned as fuel 
in the power house and in the furnaces at the bending slab. 

About 1,700 workers are employed at the Ashtabula yard, 
or about twice the number employed two years ago. 
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Fig. 6.—Framing Begun and Coal Bunker Bulkheads Erected 


1919. 
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Fig. 7.—Tank Top Laid and Transverse Bulkheads in Place 
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Fig. 8.—Side Plating and Deck Beams Being Bolted Up 
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Fig. 9.—Laying the Deck Plating and Erecting Hatch Coamings 
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Fig. 10.—Deck Houses and Superstructure Erected : 
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Fig. 12,—Ground Assembly Plays an Important Part in Rapid Construction at the Great Lakes Engineering Works Yards 
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Fig. 13.—Launching the Cram! Keys 14 Days After Laying the Keel 
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Fig. 14.—S. S. Crawl Keys After Launching. The Vessel Was Completed in 29 Days 


Fig. |1—The Paravane Rigged for Action 


The Mysterious Paravane 


The Invention That Countered the German Mine 
and Saved Many an Allied Vessel from Destruction 


BY WILLIAM WASHBURN NUTTING 


ANY of the clever devices produced under the stimu- 
lus of war are already pretty generally known. 
Others are not known at all, or else exist merely as names 
in a strange, new war vocabulary. The tank, for instance, 
has become a household word, while the paravane, which 
shares with it the distinction of being the most important 
of the war’s big crop of inventions, is practically unknown. 
The paravane or “P.V.” or “otter,” as it is variously 
known in the nomenclature of the Allied navies, is the 
thing that foiled the German mine. Nearly four thousand 
vessels were equipped with the gear by the British alone, 
and of this vast number there is no record of the destruc- 
tion of a single ship by a moored mine. Several hundred 
American vessels were equipped before the signing of the 
armistice, and the programme was to have included prac- 
tically every ship of the Navy and merchant marine. 
This would have meant an expenditure of ten million 
dollars (£2,050,000). In saving one of our first-class 
battleships from destruction, however, the paravane justi- 
fied itself and the ten million in one stroke. 

That some new device had been perfected which per- 
mitted Allied ships to traverse mine fields, theoretically 
deadly, with impunity has long been guessed, but the 
jealous care with which the secret was guarded kept the 
details of the gear from the Germans to the last.. Many 
and varied were the explanations of certain odd devices 
rigged on the bows of an ever-increasing number of naval 
and merchant vessels, and ludicrous indeed were the 
stories of the strange winged torpedoes which were like- 
wise carried. This, we believe, is the first time that an 
authentic description of the device has been published, 
except in the leaded confidential books of the Navy. 

Parayanes and the gear for handling them were per- 
fected during the first two years of the war at the dock 
yard at Portsmouth, England, and in some quarters they 
are still known as the Burney gears, after Commander 
Burney of the British Navy, the inventor. The primary 


object of the paravane is the protection of ships against 
moored mines, although there is another type, the mys- 
terious and deadly “Q,” which is explosive and which was 
used with telling results against the submarine. But the 
protective type is by far the more important. This type 
is divided into three subdivisions, according to the speed 
of the vessel on which it is used. 


How tHE PARAVANE WorKS 


A glance at the diagram will give an idea of how the 
gear works. A pair of the otters, which act on the same 
principle as kites, is towed from the forefoot of the ves- 
sel. These stand well out, forming, with their tough steel 
towing ropes, a huge wedge. The length of these towing 
ropes varies somewhat with the length of the vessel, but 
is, roughly, in the neighborhood of 150 feet. These wires. 
encounter the mooring wire of the mine and deflect the 
mine, and frequently its mooring as well, clear of the 
vessel, the mine wire sliding out along the towing rope and 
into the cutter head of the paravane, where it is severed 
by serrated steel knives. When the mine rises to surface 
it is exploded or sunk by gun fire or reported to a patrol 
vessel. 

The body of the otter, which is of steel, is much the 
same shape as a torpedo, although somewhat shorter. It 
is watertight and has a positive buoyancy of about ninety 
pounds, which is sufficient to support half the weight of its 
towing wire and still bring it to the surface in case the 
ship stops. A large steel plane, cambered like the wings 
of an aeroplane, is attached as shown in the illustrations. 
When the otter is in action, this plane assumes a vertical 
position, pulling the paravane out away from the ship and 
exerting sufficient tension on the towing rope to deflect 
the mine. It will be noticed that there are two bulbs on 
the ends of the plane. One of these is a loaded steel shell, 
which gives the otter the proper list to cause it to assume 
quickly its normal position, even when starting from rest. 
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Fig. 2.—Swinging the Paravane Over-Sides 


The other is a wooden duplicate of the first, placed there 
not so much for buoyancy as to make the structure sym- 
metrical and to equalize the steering effect, which would 
be thrown out of line if the shell alone were used. 


Device To Hotp PARAVANE AT A CONSTANT DEPTH 


In order to be sure of picking up the mine, which is 
ordinarily moored a couple of fathoms beneath the sur- 
face, the paravane must be made to run at a constant 
depth. This is accomplished by means of a horizontal 
rudder in the tail, operated by a hydrostatic valve placed 
in the joint between the tail and the body of the otter. 
The water pressure acting on the after face of a rubber 
diaphragm is backed up by a spring on the inside; the com- 
pression of this spring may be regulated to cause the otter 
to maintain any desired depth. When the otter dives, the 
increased water pressure drives the diaphragm forward, 
and this motion is transferred to the rudder through a 
valve stem and a tiller, giving it uphelm. When the otter 
rises above its set depth, the water pressure falls off and 
the spring drives the diaphragm aft, imparting down- 
helm to the rudder. Consequently it will be seen that the 
otter cannot maintain an absolutely constant depth, but 
must oscillate a bit above and below the average line. 
It will be seen, too, that this oscillation, or “porpoising,” 
will increase with the speed at which the otter is towed, 
for the reason that the greater the speed the farther will 
the paravane rise or sink before the hydrostatic valve has 
a chance to act upon the rudder. 


THe AcTrion oF THE MerrcURY OSCILLATOR 


This excessive porpoising at high speeds prevents the 
use of the simple type of paravane just described on ships 
of greater speed than sixteen knots, but this, of course, 
would include the great majority:.of merchant vessels. 
For use on ships of greater speed, such as liners, battle- 
ships, cruisers, and the like, it was necessary to equip 
the otter with some sort of stabilizing device which would 
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perform the same function as the pendulum in a torpedo. 
The device used—called a “mercury oscillator’—is a 6- 
foot tube of mercury with a diaphragm at either end 
through which the valve stem of the hydrostatic valve 
extends. This tube occupies a position between the spring 
and the diaphragm of the hydrostatic valve. Its own 
diaphragms are attached to the valve stem, imparting 
their effect with that of the spring and the water dia- 
phragm. 

As soon as the otter starts to dive or to rise, the head 
of mercury thus created causes a pressure on one or the 
other of the diaphragms, which, in turn, transfers it to 
the valve steam and thence to the rudder. This device is 
merely an addition to the hydrostatic valve, which works, 
as in the slower types, to keep the otter at approximately 
the right depth. The oscillator merely prevents porpoising 
and permits the towing of the otter at high speed. Two 
types are equipped with the oscillator, one for extreme 
speeds, such as would be attained by the destroyers and 
battle cruisers, and the other for intermediate speeds, 
such as are attained by battleships. 


Towine DeEvIcEs 


Tt is obvious that, in order to protect the ship thor- 
oughly, the otter must run at a depth not less than the 
draft of the vessel and that the towing point at the stem 
must be as low as possible. Mines are ordinarily moored 
a couple of fathoms below the surface. If a vessel were 
pitching, however, it might go over a mine unless the 
point of attachment of the wires was placed low. It is 
obvious, likewise, that the point of tow must be as far 
forward as possible in order not to leave any considerable 
portion of the bow unprotected. 


THe SLipInc SHOE 


To get the towing point as near as possible to the inter- 
section of the stem and keel line was a problem. On ships 
with a deep forefoot, that is, ships which are not cut away 


Fig. 3.—Launching the Paravane 
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Fig. 4.—Operation of the Paravane When Towing Rope Is 
Held by a Boom 
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Fig. 5.—Diagram Showing Action of Paravanes 


much below the water forward, it was simple enough to 
lower a horseshoe-shaped forging, with the towing wires 
made fast to either arm, down the stem. All the gear 
needed was a topping lift and a couple of backhauls to 
hold the “sliding shoe,” as it was called, in place. 

This was the method used on all the new vessels of the 
Emergency Fleet Corporation, since it was an easy matter 
to build out the forefoot with a “stem extension” while 
the vessel was under construction. But it would have been 
necessary to have equipped hundreds of vessels of all 
types—naval vessels as well as those of the merchant 
marine—(and most ships, especially large, high-speed ves- 
sels, are cut away to too great an extent to permit the use 
of the sliding shoe)—since it would not have been prac- 
ticable to build in the entire cut away portion with a skeg. 
And so two other towing devices were perfected, one 
called the “boom” type, for slow merchant ships, and the 
other called the “clump and chains,” for naval vessels and 
the larger, faster ships. 


Tue Boom 


Since the boom is an unwieldy piece of furniture, weigh- 
ing in the neighborhood of a couple of tons, it was only 
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Fig. 6.—Attachment of Towing Rope with Shoe and Clump Devices 
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used on the slower types of freighters. It is a built-up af- 
fair of forgings connected by a length of pipe and is 
trunnioned on the starboard side of the ship somewhat 
abaft the stem and a little above the waterline. The boom 
is so shaped that when lowered the towing point comes 
diréctly under the forefoot. A large clip on the boom 
engages the stem, holding it in position. 

Theoretically, this arrangement is good. It is not a 
pleasant thing, however, to handle in a seaway and re- 
quires a lot of gear—a topping lift over the stem head, 
with which the boom is raised; a control lift by which it 
is swung around to the rail, where it is secured with 
chains when not in use, and a backhaul extending from 
the clip to a point aft on the port side. This backhaul is 
used to guide the boom and prevent its slatting about 
while it is being lowered. 


THE CLumMe AND CHAIN 


On large, fast vessels it is impossible to get the towing 
point exactly where it should be. The forefoot is usually 
cut away, prohibiting the use of the sliding shoe, and a 
boom of the size which would be required would be out of 
the question. So a skeg, or “clump,” is built onto the 
keel as low as possible without cutting the base line. 
Through two large holes in 
this skeg two chains are rove, 
extending from one rail to 
the other. These chains are 
run over the bow chocks and 
each carries a “dumbbell” 
and swivel link, to which one 
of the towing wires is at- 
tached. The towing points 
are lowered by hauling in on 
the other ends of the chains. 
By attaching the ends of the 
chains to a single tailing 
wire, they may be lowered simultaneously without difficulty. 

The position of this skeg or clump is important. In 
order to prevent the possibility of the towing wires going 
over the mine, allowing it to come into contact with the 
bottom of the vessel, the skeg must be low down. This 
means that unless a very large skeg is used, it must be 
considerably aft of the stem. The placing of the skeg, 
therefore, is a compromise, for, when in the position just 
mentioned, it leaves a considerable section of the bow un- 
protected. But this is not so dangerous as it might at first 
seem, since it has been found by experiment that a mine 
is rarely encountered directly on the stem, or, in fact, 
within several feet of it. The action of the displaced 
water tends to throw it well to one side or the other, and 
the towing rope picks it up before it has a chance to 
strike the ship. 

But let us assume that the ship did pick up a mine dead 
on the stem. The chances are that even in such a case 
it would not be greatly damaged if equipped with this 
gear. This is the reason: The German mine, the one 
with the horns, is so designed that it does not explode at 
the instant of contact. When a horn is bent or broken, 
in turn breaking the glass vial of acid which it contains, 
the action of the latter is not instantaneous. There is a 
delay of several seconds, the purpose of which is to cause 
the mine to explode well along the side of the vessel 
abreast the engine room or at some spot more vital than 
forward of the collision bulkhead. In such a case the 
towing wire would pick it up and deflect it well clear of 
the ship before it exploded, and the chances of serious 
damage would be slight. 

But we need not depend entirely on theory to back us up 
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in this statement. Over four thousand vessels have been 
equipped with the otter gear, and of that great number 
there is no record of the destruction of a single ship by a 
mine, although it is definitely established that many a ves- 
sel has been saved by the gear. 


LAUNCHING THE OTTERS 


The otters were used—and, in fact, are still used—in all 
waters less than a hundred fathoms deep where mines are 
likely to be moored. When the hundred fathom curve is 
reached the towing wires are bent onto whatever towing 
device is used and the latter is lowered away. The towing 
wire is draped over a hook at the rail, called the “easing- 
out hook,’ and is held by some sort of a “stopper” to pre- 
vent the bight of wire, which is dragging in the water, 
from pulling the rest of the wire taut and interfering with 
the launching of the paravane. 

When this is done the paravane is swung out on a 
specially provided crane by means of a second wire called 
the inhaul wire, which is permanently attached to the otter 
and drags through the water. This wire is led through a 
hook, as shown, in order that the otter may strike the 
water more nearly in its normal running position, allowing 
it to be launched at much greater speed. When the para- 
vane is out over the water, the stopper, mentioned above, 
is cast off and the paravane is dropped. There is a ten- 
dency for the otter to dive when it is first launched, and 
for this reason it 1s allowed to tow from the easing-out 
hook at the rail until it has found its depth and is running 
steadily. Then the hook is paid out and tripped, releasing 
the towing wire and allowing the otter to find its position 
a hundred feet or more from the side of the ship. 

Many ludicrous statements about the paravane have ap- 
peared recently, which only go to prove how remarkable 
was the secrecy with which the device was guarded 
throughout the war. A popular misconception is that the 
otter is self-propelled, the current being conveyed through 
a wire. Another is that the mine wire is sheared off by 
means of some mechanical device. The jaws in general use 
are stationary and contain a pair of tool steel knives with 
saw teeth, set at a very small angle, so that a comparatively 
slight pull will sever the wire cable. Any rope that will 
enter the jaws is cut instantly. Even 5¢-inch wire, which 
is much heavier than could be used on any existing type 
of mine, has been cut with no apparent difficulty. 


Tue SIZE OF THE PROGRAMMES 


As we have said, the Admiralty equipped in the neigh- 
borhood of four thousand vessels of all types with the 
otter gear, and there is no question but that this vast pro- 
gramme paid for itself over and over again in the vessels 
which were saved from damage or destruction. Soon 
after the United States joined forces with the Allies, an 
arrangement was made with the Admiralty to permit the 
building of the gear in this country, and up to the time of 
the armistice several hundred vessels of the Navy and 
Emergency Fleet Corporation had been equipped. 

The paravane was a strange, new device to our people 
and was pretty generally looked upon with skepticism until 
its worth actually had been demonstrated. For the pur- 
pose of demonstration, and for the instruction of officers 
in the handling of the gear, a vessel was completely 
equipped and placed in commission in New York waters. 
She was provided with a lecture room, equipped with a 
motion picture machine, and worked in conjunction with 
a mine layer, which each day laid a couple of dummy 
mines for her to cut. 

A vessel was, or rather still is, engaged in the testing 
of paravanes after they come from the factory, for those 
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vessels already fitted are still using their paravanes, and 
in all probability will continue to do so until all danger 
of mines has been removed. 


Suggestion for Building Up the American 
Merchant Marine 
BY WILLIAM T. BONNER 


If our Government is disposed to lend its capital and — 
credit to the development of our merchant marine, it may 
do so by aiding private corporations to take over the en- 
tire emergency fleet and at the same time advance our 
commercial relations throughout the world by a very 
simple though extensive system somewhat as follows: 

First—Tranfer the Emergency Fleet and Shipping 
Board property holdings to private corporations at ap- 
praised prices. ) 

Second—Allow the purchasers to pay the contract 
amounts in ten annual instalments from earnings or capi- 
tal, or both, full ownership to pass from the Government 
to purchasers only when payments are completed. 

Third—The Government to aid in the development of 
our foreign trade through the medium of a thoroughly re- 
organized consular service, which shall maintain a live 
commercial representative (non-political) in every im- 
portant town in the world. Each representative should be 
fully informed regarding the country’s resources and have 
a complete library of catalogues and statistics pertaining 
to our products of farm and factory. According to the 
prominence of his post, each consular agent should main- 
tain a more or less extensive exhibit of the representative 
American articles of commerce adapted for use of con- 
sumption in his district. 

Fourth—The Government to plan and arrange for the 
maintenance of a schedule of regular sailings for Ameri- 
can ships between each consular port and some well- 
selected American port, and contract with the operating 
company for a fixed amount of cargo space and passenger 
accommodation for each voyage. 

Fifth—These Government reservations to be placed at 
the disposition o* the consular service for the free trans- 
portation of samples and exhibits outward, raw material 
consignments inbound, and for sending agents and com- 
missions from the foreign consular districts to study our 
resources and putchase our products. 

Sixth.—In addition to the consular cargo, the Govern- 
ment to institute a thoroughly efficient postal system some- 
what similar to our railway mail service between each of 
its home and consular ports, which shall be an all- 
American service. 

In the meantime, it is presumed a reasonably amended 
Seamen’s Act shall have been passed, as there is little 
prospect that the United States will ever obtain, ever 
temporarily, commercial supremacy of the seas under the 
conditions imposed by the LaFollette bill. 

However active our merchant marine might be in the 
interest of the commercial consular service, it need not 
conflict with any proper Governmental function of our 
Navy. The training systems now conducted by the Navy 
might be enlarged upon for the preparation of our con- 
sular agents for their duties, as in no other way could 
prospective consuls secute such practical instruction and 
experience as that obtainable by direct contact with our 
naval operations. Moreover, a consular preparatory school 
of this sort would be closely akin to the school for diplo- 
mats which was recently proposed as an adjunct of our 
naval training system. 
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Report of the Port and Harbor Facilities 
Commission of the United States 
Shipping Board For Twenty=Two 

American Ports 
REVIEWED BY H. MCL. HARDING* 


The data contained in this most valuable report, which 
was compiled by J. F. Lane, statistician of the Port and 
Harbor Facilities Commission, are capable of extensive 
practical application. For example, there is given the 
quantity of electricity available at each port for light and 
power, including the kind of current, direct and alternat- 
ing, voltages, cycles, etc. Such facts are of service to all 
manufacturers of freight-handling machinery, to the port 
authorities and to terminal engineers preparing plans and 


«designs for port development. 


It is recognized by the commission that electric power 


will be extensively used for the mechanical movement of 


freight between the vessel and shore, and for the han- 
dling—that is, the assorting, distributing and tiering—of 
cargoes. 

Taking, as an example, the report on Baltimore, which 
is summarized under many headings, the facts, with the 
exceptions noted below, are quite complete. The remarks 
concluding the statistics of this port contain statements 
of great worth—the mentioning of the fact that at the 
port of Baltimore most all the outbound freight is trans- 
ferred directly from car to vessel, and other important 
points. 

While a statement of the volume of tonnage transferred 
at each port, as well as the character of the freight, would 
have been comparatively useful, yet, with commerce in its 
present transitional state due to the increasing tonnage, 
such figures can better be given in a later supplementary 
report. 

Baltimore is treated under the following headings: 
(1) Controlling depth of water to the sea; (2) Berthing 
capacity in linear feet. with list of piers and their areas 
in square feet; (3) Railway ownership and control of 
piers: (4) Names of railroad lines serving the port; 
(5) Dry-docking facilities; (6) Anchorage area available; 
(7) Fresh water; (8) Quantity and characteristics of elec- 
tric current available: (9) Coaling facilities: (10) Fuel 
oil facilities; (11) Crane and derrick facilities; (12) 
Steamship lines; (13) Grain elevators; (14) Remarks. 

As to the mechanical fac‘lities for transferring and han- 
dling miscellaneous cargoes and package freight at the 
twenty-two ports covered in the report, there is practically 
none, although, in order that there may be items entered 
under this head, references are made to the privately 
owned facilities for bulk freight, lighter derricks and 
coal cranes. 

The writer considers it essential that for waterborne 
foreion commerce, freight-handling facilities should be 
publicly owned. As the berthing frontages with their 
depths of water are given, it is possible to determine the 
immediate mar’ne tonnage transferring possibilities. 

It is hoped that Mr. Lane will continue these reports in 
relation to many other ports. as there is no doubt as to 
the necessity for the compilation of such information to 
assist in the development of the foreign commerce of the 
United States. Reference should be made to all ports 
where there is an onnortunity for commercial port de- 
velopment. even though there is little commerce at present. 
Such a renort would stimulate commerce. 

An outline map of a plan of the phvsical chatacteristics 
of each port should be made a part of the complete report. 


*Consilting Engineer of the State of New York on Barge Canal 
‘Terminals. 
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The electrotypes of these plans would be readily furnished 
by the port authorities of the different cities. 


Elevators on Mine=Laying Fleet Made 
_ Possible Steady Flow of Mines to 
Launching Deck 


UCH has been written and said lately about the re- 

markable feat of Mine Squadron One of our Atlan- 
tic Fleet in laying a barrier of mines 230 miles across the 
North Sea from the Orkneys to Norway. The squadron, 
under command of Captain R. R. Belknap, U. S. N., con- 
sisted of eight former merchant vessels converted for the 
special purpose of mine laying. The four vessels of the 
Roanoke class carried 860 mines each, the two of the 


hth gr 


Fig. |—Mine-Laying Steamer Roanoke 


OQuinnebaug class 600, and the Shawmut and Aroostook 
350 each, the latter all carried on one deck. 


STORAGE OF THE MINES 

The problem of efficiently carrying the mines from their 
storage in the two lower decks to the launching deck was 
solved by installing on all ships but the Shawmut and 
Aroostook a system of elevators, partly of the electric 
type and partly of the hydraulic type. This equipment was 
furnished by the Otis Elevator Company, New York, and 
proved to be highly successful in performing their chief 
function, that of keeping a steady flow of mines to the 
launching deck during the operation of planting the mines. 

Of the six ships thus equipped, four, the Roanoke, 
Canonicus, Housatonic and Canandaigua, were furnished 
with six elevators each, and two, the Quinnebaug and 


Fig. 2.—Elevator Machinery 
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Fig. 3.—Mines Brought to Vessel on Barge 


Saranac, with four elevators each. The electric elevators 
were placed well forward and the hydraulics amidships 
and aft of the electrics. All the elevators were of 3,000 
pounds capacity, thus carrying two mines on each trip. 


ELEvAtTor Equipment 


Of particular interest are the electric elevators. These 
elevators were of the “micro-drive” type, an equipment 
developed by the Otis Company primarily for the han- 
dling of freight in terminals, warehouses and industrial 
plants. They are sometimes termed operatorless elevators, 
from the fact that no regular operator is required, every 
movement of the elevators being automatic and controlled 
by push button operation. 

A feature of great importance on this type of elevator 
is the automatic leveling device. By an ingenious arrange- 
ment of the machine, controller and a leveling switch 
operating with cams in the hatchway, the elevator plat- 
form is automatically brought to an accurate level with the 
floor and maintains that level under all conditions of load- 
ing and unloading. 


METHOD OF OPERATION 


To illustrate the method of operation of these elevators 
on the mine-laying ships, let us assume that one of the 
elevators is at the lower deck ready to be loaded. The 
mines are stored on channel-iron tracks laid along the 
deck, the mine anchor being furnished with wheels to run 
on the tracks, which extend onto the elevator platform. 
As the first mine is rolled on the elevator, the stretch in 
the cables may cause the platform to sag a few inches be- 


Fig. 5.—Swinging Mine 
Aboard 


Fig. 6.—Hpoisting Mine 


from Barge 
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Fig. 4.—Mines Stowed in Hold on Tracks 


low the floor level. The automatic leveling device, how- 
ever, immediately brings the platform back to its proper 
level and the secend mine is rolled on without delay. 

The proper button is then pushed by the despatcher and 
the elevator with its load proceeds to the launching deck, 
where it automatically stops level with the deck. As the 
first mine is rolled off, contraction in the cables, due to the 
release of so much weight, may cause the platform to 
rise slightly above the deck level, when the leveling device 
automatically restores it to a level position and the second 
mine is rolled off. The elevator is then despatched to one 
of the storage decks by the momentary pressure of the 
proper button. 

This continuous method of hoisting the mines made pos- 
sible their planting in an unbroken line, one mine being 
dropped from the stern every 11%4 seconds while the ship 
moved at a speed of 12 knots. A total of forty mines was 
maintained on the launching deck at all times during the 
planting. 

During the period of the fleet’s activity there was not a 
single instance of a break in the continuity of movement 
of the mines due to interruption of the elevator service. 


Oxy-ACETYLENE WELDING IN GREAT Britatn.—lIt is 
estimated that to-day not less than 30,000 employees in 
Great Britain are working the process of oxy-acetylene 
welding. Twenty thousand of these entered the field 
since the war began. Of the total number, 90 percent are 
not fully skilled, being mostly employed on sheet steel 
work for war purposes. 


SS 


Fig. 7—Mine Leaving Tracks 


at Stern 


Fig. 8.—Premature Explosion of 
of Mine Just Astern Ship 


St. Louis Barge Terminal Under Construction 


Revival of Mississippi River Traffic—III 


Special Structural Features of Barge Terminal at St. Louis— 
Arrangements of Cargo-Handling Machinery—Terminal Costs 


IBS) WI, 


HE purpose of public river terminals may be sum- 
marized as follows: 

1. To encourage the revival of river traffic by provid- 
ing proper connections with the railroads. 

2. To furnish warehouse space for boats and shippers. 

3. To insure the lowest terminal cost. 

4. To extend the benefits of the cheaper water rates. 
Economical public terminals are essential for short water 
hauls and of equal value for long water hauls, inasmuch 
as water-borne freight must bear the expense of loading 
and unloading. 

The handling and terminal expense, whatever it may be, 
must come out of the water rate, and, as water rates are 
_lower than rail rates, the water haul must be sufficiently 
long to save enough out of the transportation, mainte- 


* Naval architect, St. Louis, Mo. 
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Front Elevation of St. Louis Barge Terminal, Showing 
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nance and overhead costs to pay for this double handling. 
The lower the terminal costs, the less must be set aside 
for terminal handling and the shorter the distances over 
which the lower water rates can be applied. Although 
long water hauls can pay a higher terminal cost than 
short water hauls, any saving in terminal expense can be 
applied in lower water rates, thus increasing the effec- 
tiveness of the water route and bringing the town with 
economical river terminals nearer to the world market. 

The recommendations of a committee of terminal engi- 
neers appointed at the Second Annual Conference of the 
Mississippi Valley Terminal League, held at St. Louis, © 
February 15-16, 1916, contained outlines of designs for 
Mississippi River terminals, methods of freight handling, 
classification of terminals according to their yearly ton- 
nage, and types of dock construction. 

In the fall of 1916, the city of St. Louis let a contract 


River Bed 


Arrangement of Elevators and Conveyors in Units 
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for a public dock and terminal 
designed by the city’s consult- 
ing engineer, C. E. Smith. 
The terminal was located on 
North Market street, where 
the city owns a long stretch of 
waterfront available for pres- 
ent construction and future 
extension, and at a point where 
the harbor line was sufficiently 
far out to provide adequate 
Space for terminals. The lo- 
cation is not far from the business district and is reached 
by wide paved streets having easy grade. North Market 
street, for example, is 100 feet wide, with a maximum 
grade of 2 percent. 


DESIGN AND CONSTRUCTION OF THE Sr. Louis RIVER 
TERMINAL 


The cross section shows one of the intermediate bents, 
there being seven of these in each unit, and two solid walls 
on either end of each unit adjacent to elevator openings, 
making each unit 160 feet long exclusive of the elevator. 
The front elevation shows a section of the completed 
terminal, 1,000 feet in length. 

The location ot the face of the wall, half way between 
the two harbor lines, placed it about 250 feet out in the 
river beyond the bank line, which position, in turn, neces- 
sitated the placing of 500,000 cubic yards of fill. The 
spring flood of 1917 deposited about 100,000 cubic yards 
of sand behind the construction, the high water of 1918 
added 50,000 cubic yards more, and when the water re- 
ceded the sand fill was within 30 inches of high water. 
With the river 23 feet on the gage, the total depth of 
fill in some points amounted to about 25 feet. 


PILE FOUNDATION 


The pile foundation consisted of 220 rows of 9g piles 
each, 45 to 50 feet long. These were placed 4 feet apart 
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Cross Section of St. Louis Barge Terminal, Showing Construction 
of Foundation and Installation of Cargo-Handling Machinery 
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Cross Section, Showing Arrangement of Truck Elevator and Incline Conveyor, at St. Louis Terminal 


in each direction and were driven in 35 to 40 feet by the 
use of a 2-inch jet pipe 50 feet long. In some cases the 
jet was so effective that the weight of the pile hammer 
forced the pile 40 feet into the jet hole without striking 
a blow. 

To prevent the river from scouring under and washing 
away the pile, dikes, woven mattresses made of I-inch 
boards, in all 80 feet wide and 1,000 feet long, were sunk 
on the river bed, parallel with the face of the dock and 
extending to feet under the face of the terminal and 70 
feet out into the river beyond the structure. 

The space around the pile heads, from the river bed up 
to 2 feet below zero, was next filled with riprap 8 to Io 
feet deep, which was dropped among the pile heads from 
barges, leaving the pile heads projecting two feet above 
the top of the riprap. 


CONCRETE FOUNDATION 


Temporary piles were then driven 10 feet apart along 
the face and the back of the structure, the tops of the 
piles extending ‘to 12 feet above zero. Inside of these 
piles, plank bulkheads 4 feet high on the back and 14 feet 
high on the face of the structure were placed to hold the 
front and back edges of the concrete foundation slab. 
The pile heads extend into the concrete for a distance of 
2 feet. This foundation slab, when finished, will consist 
of a solid slab of concrete 36 feet wide, 414 feet deep and 
about 900 feet long, resting upon and held in place by 
about 2,000 foundation piles. 

The concrete footings are raised above the foundation 
slab and are connected to it by reinforcing rods. Each 
of these footings is 4 feet wide, 6 feet long and 7 feet 
high, extending to the 9-foot level on the gage. Seven 
concrete bents were placed to each 160-foot unit. At 
intervals, solid panels were built into the bents and cur- 
tain walls were placed between these bents to form ver- 
tical shafts for elevator openings. 

The concrete floor consists of slabs and T-beams of 
continuous construction, each unit consisting of eight 
spans, 20 feet each. The front beam was arched for, ap- 
pearance and added strength. The rear beam was built 
12 feet deep to form a partial curtain wall with which to 
hold back the fill behind the terminal down to the level, 
from which it was permitted to slope under the structure. 
Six 80-pound rails were imbedded in the floor of the 
structure; the two outer rails, about 35 feet apart, were 
placed to support the overhead traveling cranes, the other 
four rails to form two tracks of standard gage on which 
railroad cars and revolving cranes may be placed. All 
rails are bonded together with copper bonds to carry elec- 
tric current, if required. 


WAREHOUSES, DRIVEWAYS AND TRACKS 
A temporary frame warehouse has been placed behind 
the first unit, with a railroad track on the land side of the 
warehouse. Wagon delivery is made on the land side of 
the warehouse and at each end. Between the dock and 
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warehouse a space 24 feet width has been left open for two 
railroad tracks serving such freight as can be handled 
direct from boat to car and vice versa. 


Carco-HANDLING MACHINERY 


The terminal is designed for vertical lift machines. 
Any number of locomotive cranes can be operated simul- 
taneously with overhead traveling gantry cranes. Large 
truck elevators of 15-ton capacity are to be installed. 
These will be so arranged that motor trucks can drive 
from the street onto them and then be lowered to the 
water's edge. Additional vertical chain elevators for mis- 
cellaneous freight are under contemplation. 


Carco-HANnbLING Capacity 


The capacity of the St. Louis terminal development is 
entirely dependent on the machinery placed upon it. The 
ultimate track capacity of this design is for fifty-four cars 
for the first two dock units of 360 feet, or with only two 
switchings per day and an average load of 20 tons per 
car 2,160 tons could be loaded and unloaded per day, 
which would previde a track capacity equal to a dock 
capacity of 500,000 tons per year. With the completion of 
the six units as planned, one and a half million tons could 
be handled per year if sufficient handling machinery is 
placed upon the dock. It is expected to actually take 
care of from 150,000 to 180,000 tons per year by the use 
of the first two completed units in the coming year. 


TERMINAL Costs 


The terminal cost is being defrayed partly by public and 
partly by private funds. The public cost is the interest 
on bonds, sinking fund, maintenance, depreciation and in- 
surance, which may be placed at 8 percent of the total in- 
vestment. If $500,000 (£105,000) is required to build six 
docking units of a combined length of 1,000 feet, and 
500,000 tons of freight are handled by these units, then a 
fixed charge of 8 cents (0/4) would have to be levied on 
each ton of freight handled. As a matter of fact, this 
charge, usually appearing as a wharfage charge, should 
be partially or wholly absorbed by the city in the interest 
of the general community. 

The switching cost should be considered a semi-public 
expense, inasmuch as it is in the power of the city prop- 
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Completed Unit of St. Louis Terminal, Showing Construction 
Allowing the Removal of Beams 


erly to protect the boat lines from excessive charges. The 
remainder of the handling expense—labor, electric power 
and water—should at a modern river terminal not exceed 
20 cents (0/10) a ton for all classes of freight. 


CONCLUSION 


The river cities are beginning to see the necessity for 
building river terminals, but they are confronted by the 
difficulty of finding the necessary funds for an expendi- 
ture which is primarily public. While large cities like 
St. Louis or New Orleans can see their way clear to in- 
vest in any terminal enterprise justified by the prospec- 
tive tonnage, smaller cities are not in the same position. 
On the other hand, since the waterways are now under 
Federal control and the Government has established 
barge service on the Mississippi River with an annual 
tonnage capacity of one million tons for the lower river 
and a half a million tons for the upper river, definite ac- 
tion must at once be taken in the matter of terminals, or 
the whole project of general freight traffic by river is 
doomed to failure. 

The cities of Cairo, Helena, Memphis and LaSalle have 
taken some definite action in 
preparing plans and estimates 
for prospective terminals, but 
final action is everywhere 
postponed. It appears that the 
question of terminals cannot 
be left entirely to the initiative 
of smaller cities; since the 
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Cross Section of Proposed River Terminal of Reinforced Concrete for Cairo, Ill. 
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project affects the whole dis- 
| trict, and, in the last analysis, 
the whole country, it should be 
answered in a definite form by 
the Federal Government. 

At all events, as Senator 
=a al Reed very wisely said, coinci- 
dent with the work of develop- 
ment of river terminals, the 
business interests should or- 
ganize and arrange to furnish 
cargoes to the capacities of the 
boats available. This is the only 
way to get a fleet in the first 
place, and the only way to keep 
it. Without adequate terminals, 
river navigation will fail. 
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Letters from Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliaries—Breakdowns at Sea and Repairs 


This department is open to all readers of the magazine 
for the discussion of affairs in the engine room. All let- 
ters published are paid for at regular rates. Your ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


Advantages of Having the Steamboat 
Inspection Service Represented 
in Foreign Countries 

In this month’s issue it is stated that efforts are being 
made to keep our consular service abreast of our mer- 
chant marine. The idea is good, but, to my mind, what is 
urgently needed is for our Steamboat Inspection Service 
to be represented in foreign countries. 

It is true that no other nation is so represented, but that 
is no reason why we should not be. I have heard the 
thing discussed both pro and con since our merchant ma- 
rine has started te expand, and can see many benefits to 
be derived from the plan. There is no doubt but that it 
would be of the greatest benefit to shipowners to have a 
credited mechanical representative of the United States 
Government right on the job when a ship needs repairs. 

In many cases it would, I think, tend to keep the cost 
of repairs at as low a figure as possible, which in turn 
would save the time of the ship. It would also take a load 
of responsibility off the shoulders of the captain and chief 
engineer. In fact, the benefits of the plan are so numerous 
that it is a wonder that the plan has not been put into ef- 
fect before this. 

In any case, I would like to see the measure discussed, 
so let us hear from others either for or against it 

New York. “One HunpbreD PERCENT.” 


Curing Leaky Valve Guides 

The gasoline (petrol) engine of the ship’s motor sailer 
had been steadily losing power, and in spite of frequent 
examinations of the piston compression and adjustment 
of the carburetor mixture the trouble continued. Finally 
one day when the machinist mate was grinding in the 
intake and exhaust valve he noticed that the valve stems 
were a very loose fit in the guides, so loose, in fact, that 
they shook easily and daylight could be seen between the 
stem and guide. This excessive wear had been caused by 
long service; the steel stems running in just the plain cast 
iron guide, no bushings had been installed on this make 
of engine. 

It was this space around the stems of the intake valves 
that caused the engine to lose power, for on each suction 
or intake stroke the pistons would pull in through these 
worn guides a considerable amount of air. This, of 
course, lessened the ability of the piston pulling in the 
proper mixture of gas from the carburetor, so that the 
engine was continually running on a weak mixture and 
could not develop power. The trouble was temporarily 
cured as shown in the sketch. 

Pieces of brass tube with the disks soldered into the 
bottom were made to answer for packing glands. Each 
intake valve was removed, and the bottom of the cast iron 
guide holes was chamfered to make the packing fit snug 
to the stem. The valves were put back; the improvised 


packing glands with some soft packing were slipped on 
over the stems, and these held up against the bottom of 
the guides by special small springs that fit inside the 
regular valve spring. By reference to the sketch, the 
scheme will be quite clear. 

This cured the trouble, and it was only necessary to re- 
new the packing once in a month. One of these days 


Small Spring 


Improvised Valve Guide and Packing Gland 


when the ship goes to sea for a long trip and the old motor 
sailer is in the skids, we will take the engine out, ream the 
guides and make bushings for them, which they should 
have had in the first place. 

Macuinist’s Marte, 


Point of Cut-Off 

In the February issue, page 114 of. the Questions and 
Answers column, I note in particular question and answer 
No. 993, relative to point of cut-off. The writer of the 
answer gives two interesting ways of determining the 
point of cut-off, and mentions the possibility of there be- 
ing arbitrary rules in existence that may also be employed 
for such problems. Here follows a rule that is old, and 
gives results very close to the methods which appear in the 
paper. The formula is: 

— 5 
a ane) x stroke of piston. 
travel of valve 

In which + = the number of inches of the stroke to be 
completed. All the dimensions are expressed in inches. 

Applying the formula to the problem given in question 
No. 993, the statement of the question becomes: 


2 S< 2.8 se 123 \\ 2 
“= | ——— ] & 42 = 10.03 inches. 
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And, 42 — 10.03 = 31.97 inches, point of cut-off from the 
31.97 


beginning of the stroke. = .76 of the stroke, which 
42 

is at variance with the answer in the paper—.74—by only 
_ 2.6 percent, which is sufficiently close when it is considered 
that the angularity of the connecting rod would change 
both results. 

Possibly some readers may find the foregoing useful in 
conjunction with the methods that have already been 
given. 


Brooklyn, N. Y. CHarLes J. Mason. 


_ Rough Calipers 
Very handy rough calipers can quickly and easily be 
made from Y-inch plate stock, as shown in the sketch. 
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Handy Rough Shop Caliper 


The main part is split and forged around to the curves. 
Two different length legs of suitable curves make it a 
handy double caliper. W. 


Cotter Key Extractor 


This tool is a home-made product which anyone with 


Sliding Hammer 


Round Steel 
Rod 


Bar with Sliding Hammer for Extracting Cotter Keys 


the spare time and material can very easily make. It isa 
tool that is very desirable to have, for I have found that 
it is quick and easy to use and also that it is a time and 
labor saver. 

It is made in sizes to suit the user’s need. The con- 
struction of it is so simple that when you have made one 
you will want to make another for the larger sizes. The 
tod is 3£-inch diameter. One end is threaded for a short 
distance and a nut is riveted on, then a piece of round 
stock is drilled and slipped on the rod for a sliding ham- 
mer. Next, the end of the rod is tapered off and bent up 
into the hook, the correct shape being that shown. 

The rod should be made of good machine steel, in order 
that it may be tempered. If it is desired to make it a 
Wworkmanship-like job the sliding hammer can be turned up 
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in the lath, so that it is a nice fit to the grip of the hand, 
and each end of it knurled. 


Concord, N. H. C. H. Wittey. 


Steady Rest Kink 
Once in a while one meets with a problem in lathe work 
that calls for some extra scheming to get around. It may 
be the setting up of a piece of work on the face plate, or 
the improving of special fixtures to make the lathe do 
milling or key seating. If the marine machinist aboard 
ship would sketch out and describe any kinks he invents 


Device to Hold Key-Shaft in Steady Rest 


to get around a job, I know that the rest of us would be 
sure to appreciate it and swap ideas. 

The sketch shows a simple stunt that helped me. I had 
to turn a key-wayed shaft down, and it was necessary to 
hold the end of it in the steady rest. To do this so that 
the work would run smoothly was the problem. At first 
a strip of brass was wrapped around the shaft at the place 
where it was to turn in the steady rest, but this did not 
stop the vibration. Then the scheme of pounding in some 
Babbitt metal and scraping this true with the circumfer- 
ence was tried. This proved the right thing, and the 
shaft revolved as smoothly as could be desired. 

-  LatHEe Hanp. 


Worth Knowing 
The cylinder heads, valve chest covers, caps of main 
bearings, etc., have special tapped holes for receiving eye 
bolts or lifting screws, as shown at A in Fig. 1, and gener- 
ally when the time comes to use these threated holes they 
are chock full of dirt, and time must be spent digging 
and cleaning them out before the eye bolt or lifting set 


Blind Screw 


Jl 


BS 


Fig. | 


Fig. 2 


screw can be put in. To eliminate this trouble, and as a 
means of preserving the threads of such holes on the 
machinery of our plant, we use blind screws to plug them 
when not in use, as shown in Fig. 2, the screws being made 
from old bolts. Always give the screws a generous coating 
of graphite grease when they are put in. 
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Revising Drainage of Heater and 


Separator 

On taking charge of an ice plant, the writer found a 
closed heater, preceded by an oil separator, as shown in 
the sketch, and noticed that the drips from the separator 
and heater were carried to one trap and blown to waste. 
The drips from the separator, of course, could not be re- 
claimed, but the drips from the heater represented pure 
condensation because the oil was taken from the steam 
by the separator. 

These drips from the closed heater represented a loss 
of pure water to the extent of 1,000 pounds per hour, and 
also represented a direct loss in heat, because they were 
at a temperature of about 190 degrees. 

To remedy this condition, the connection from the 
separator to the trap was maintained, but a valve was put 
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To Hot Well 


To Waste 
Sketch of Drainage Connections 


in the horizontal line leading from the heater drip, so 
that the latter could be cut off from the oily waste dis- 
charge. The pure returns, after the heater and piping 
were blown out to free them of any accumulation of oil, 
were piped to the hot well where the water went to make 
up a portion of the feed supply. 


Philadelphia, Pa. W. A. LAIrer. 


How High [s a Vacuum ? 

The lack of a separate system of terminology for me- 
chanical pressures is due, no doubt, to the self-suggesting 
analogies with altitude, which made the old altitude ex- 
pressions readily understood in their new applications. 
It is really difficult to imagine anything more natural than 
that a large number of pounds pressure should be spoken 
of as “high,” or that a relatively small number of pounds 
should be known as “low.” It is only when we go below 
the datum level of atmospheric pressure that the analogies 
become less apparent, and we find ourselves groping 
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among needless inconsistencies and foolish contradictions. 

Take a homely example. A man whose property is 500 
feet above sea level erects a flagstaff 80 feet high. The 
top of his flagstaff is 580 feet high, if he is speaking to a 
topographical engineer; and it is 80 feet high, if he is 
reeving off halyards. The steam engineer follows him 
exactly with 14.7 pounds per square inch corresponding 
to the 500 feet elevation, 200 pounds absolute correspond- 
ing to the 580 feet, and 185.3 pounds gage corresponding 
to the 80-foot flagstaff. But suppose the property owner 
digs an 80-foot well. The bottom of the well is 420 feet 
“high” above sea level; and it is also 80 feet “deep” when | 
referred to the surface of the ground—being “high” or 
“low” according as it is viewed from sea level or from 
the locality. The steam engineer makes fairly good 
weather of it so long as he speaks of “one pound absolute 
pressure,” but he gets hopelessly lost when he looks down 
13.7 pounds below atmospheric pressure and calls it “28 
inches vacuum.” He is almost sure to call it a “high” 
vacuum, which might be permissible, if we could also 
speak of a “high” well. It is almost equally certain that 
he will speak of “amount” of vacuum, whereas a man who 
spoke of “amount” of well or “amount” of flagstaff would 
be tapped for the simples. 

Since we have irrevocably adopted the altitude ideas of 
“high” and “low” for expressing the relative degrees of 
pressure, and, since it is unquestionably desirable to be 
consistent throughout the entire range, it is suggested that 
the term “deep vacuum” be used instead of “high vacuum,” 
and that the term “depth of vacuum” be used instead of 
“height of vacuum,’ “amount of vacuum” and similar 
expressions. 


Washington, D. C. Q. B. Newman. 


Handy Device for Cleaning or Examining 


Boilers 

In the inspection and cleaning of large boiler units it 
is sometimes a tiresome and awkward job to navigate 
from one end of the boiler to the other. To facilitate this 
work, some boiler inspectors use a small car designed 
somewhat along the lines of the sketch. This is made 
about 3 feet long and 18 inches wide, just large enough 
to support the torso of the body, leaving the hands and 


Car Designed for Facilitating Inspection of Boilers 


arms free to work and the legs available to propel the 
little truck. Wherever frequent boiler cleanings or in- 
spections are made, or where large batteries of boilers 
are installed and the conditions permit, the use of such a 
carriage will be found materially to assist in the work of 
the boiler man. 
Philadelphia, Pa. W. A. LAILER. 
Remember that brass pipe “iron pipe size” does not 
come threaded, nor are couplings furnished. Heavy, ex- 
tra heavy and hydraulic fittings are obtainable. In small 
fittings they should all screw up 4% threads by hand. 


Questions and Answers for Marine Engineers 


Inquiries of General Interest Regarding Marine Engineer- 
ing and Shipbuilding Will Be Answered in this Department 


This department 1s maintained for the service of prac- 
tical marine engineers, draftsmen and shipbuilders. All 
inquiries should bear the name and address of the writer. 
Anonymous commuiications will not be considered. The 
identity of the writer, however, will not be disclosed un- 
less the editor is given permussion to do so. 

There will appear in this column from time to time: 
questions which have been asked by the Board of Steam- 
boat Inspectors in the various examinations for engineers’ 
licenses conducted by them. Such questions will be de- 
noted by an asterisk (*) placed before the number if 
from examination for grade of chief, and by a dagger (+) 
if from examination for other grades. 


Pitch of Propeller 


Q. (1001).—Please explain a method of obtaining pitch of a propeller. 
Also what is meant by the term “angle pitch’’? 


A. (1001).—The plumb bob method is often used and is 
described in many of the texts. The scheme described 
below is slightly more accurate and will give the pitch of 
the propeller of a single-screw vessel at several points of 
the blade with but little more trouble than is required for 
one point. 

The plan is as follows: Clamp a batten near the aft 
edge of the rudder, so that a wooden straight edge, when 
placed horizontal, will bear upon the batten and on the 
rudder post. Locate a horizontal line by scratching lines 
A and B on the rudder post and on the batten. The pro- 
peller must now be turned so that the straight edge will 
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intersect the helical surface of the propeller blade not far 
from the leading edge. Mark on the propeller blade the 
point where the batten intersects same (as at C in the 
figure), also make a scratch on the straight edge opposite 
A. Now rotate the propeller until the straight edge inter- 
sects the propeller blade not far from the Ronin’ edge 
of the blade and mark the point D, and another point on 
the straight edge opposite 4. The difference between our 


two marks on the straight edge will be the portion of the 
pitch corresponding to the angle the blade has been 
turned through. It is clear that the following equation 
will hold true: 


Pitch ‘Circumference 
= OL: 
Part of pitch Part of circumference 
IP 27 R 
ST ho EE Sy (approximately ) 
AP V CD? — Ap? 


Where P = pitch. 
AP = part of pitch (difference between marks made 
on straight edge opposite 4). 


R = distance between top of straight edge and 
center line of shaft. _ 
CD = distance between points C and D measured on 
blade. 


All distances to be measured in the same unit. 

The pitch thus obtained will in most cases be sufficiently 
accurate for ordinary use. If the propeller has very wide 
blades, points C and D should not be taken too far apart, 


or the chord (V CD* — AP*) will differ appreciably from 
the arc. 

This method can be conveniently used to obtain the pitch 
at several points on each blade, from which a fair average 
can be obtained. 

The term “angle of pitch” is not often used, but is the 
angle which the helix at the blade tip makes with a plane 


C.L. of Shaft i 


<m —_Pitch— > 


Fig. 2 


perpendicular to the shaft axis or « in Fig. 2, which is 
easily laid out when we remember that the screw will ad- 
vance a distance equal to the pitch in one revolution. 


Development of Shell Plating 


Q. (1002).—Will you kindly give me an approved method of de- 
veloping shell plating on the mold loft floor. Is there a practical method 
of doing this without resorting to triangulation? 


A. (1002).—Practice varies in the different yards as to 
how much of the shell should be developed in the mold loft. 
Many yards, however, are lifting only a few of the plates 
in ordinary cargo steamers. 

Concerning the best method of developing shell plate, 
triangulation is the basis of most of the plans. A very 
good article on this subject by T. L. Cohee appeared in 
MarINE ENGINEERING, September, 1917. 

Any twisted surface which has straight lines for its 
traces on a series of parallel planes can be developed; 
that is, laid out flat. A surface which has curvature both 
ways is undevelopable and by no direct process of geom- 
etry can the true shape or area be obtained. 
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ROSSETER PRESENTS SHIP- 
BUILDING PROGRAMME 


Four Types of 9,800 Deadweight 
Tons and Upwards 


J. A. Rosseter, Director of Operations 
of the Emergency Fleet Corporation, 
has presented a programme for future 
shipbuilding to the Pacific Coast ship- 
building industry. The following types 
of vessels are included: 

Group 1. A three-deck, shelter-deck, 
single-screw steel freight steamer, 420 
feet over all; 405 feet between per- 
pendiculars; molded beam, 56 feet; 
molded depth to shelter deck, 30 feet 
9 inches, with a carrying capacity of 
10,000 tons deadweight, with a draft of 
20 feet, equipped with balanced quad- 
ruple expansion engines of approxi- 
mately 4,000 horsepower, and three oil- 
burning Scotch boilers, with steaming 
radius of 13,500 knots without bunker- 
ing. 

Group 2. A three-deck, shelter-deck, 
single-screw freight steamer, 490 feet 
over all; 470 feet between perpendicu- 
lars; molded beam, 62 feet; molded 
depth to shelter deck, 43 feet, with car- 
rying capacity 12,500 tons deadweight, 
with a draft of 29 feet 2 inches, equipped 
with balanced quadruple expansion en- 
gines of approximately 5,600 horsepower 
and five Scotch boilers, oil burning, with 
steaming radius of 14,000 knots without 
bunkering. 

Group 3. A three-deck, shelter-deck, 
steel freight steamer, 522 feet over 
all; 500 feet between perpendiculars; 
molded beam,-68 feet; molded depth 
to shelter deck, 45 feet 6 inches, with 


carrying capacity 15,000 tons deadweight, 
and draft of 30 feet 8 inches. 

These vessels will be equipped with 
either twin-screw balanced quadruple 
eXpansion engines of approximately 6,600 
total horsepower, or single-screw bal- 
anced quadruple expansion engines of 
approximately 6,6co horsepower and six 
Scotch boilers, oil burners. 

Group 4. A three-deck, shelter-deckk, 
twin-screw motor freight vessel, 440 feet 
over all; 425 feet between perpendicu- 
lars; molded beam, 56 feet; molded 
depth, 38 feet to shelter deck, with car- 
rying capacity 9,800 tons deadweight. 


New Ship Contracts 

The Prince Rupert Shipbuilding & 
Engineering Company, Prince Rupert, 
B. C., has received a contract to build 
two 8,100-ton steamships. 

The Richardson Boat Company, North 
Tonawanda, N. Y., has a contract for 
building five 64-foot tugs for the War 
Department. 


Director General Piez Resigns 
from the Shipping Board 


Announcement was made on Febru- 
ary 28 of the resignation of Charles Piez, 
director general of the Emergency Fleet 
Corporation, to take effect May 1. Mr. 
Piez, who is president of the Link-Belt 
Company, of Chicago and Philadelphia, 
will make his headquarters in Chicago. 

Howard Coonley, vice-president in 
charge of administration, it is reported, 
will resign about the end of April to re- 
turn to his duties as president of the 
Walworth Manufacturing Company, 
Boston. 


$1,724,000 CONTRACT FOR 
SELF-PROPELLED BARGES 


LET 


Three Companies Will Handle 
the Work—Deliveries by 
September First 


The contract for building twenty self- 
propelled steel cargo barges has been 
let as follows: To the Terry & 
Trench Company, New Wook, 2, 
at $87,000 each; to the Dravo Con- 
tracting Company, Pittsburgh, Pa., 4, at 
$87,000 each; to Starr & Bennet, New- 
bern, N. C., 4, at $83,000 each. All barges 
are to be deliverd by September tr. 

These self-propelled barges will be 
used with the twenty cargo barges, 
which are being constructed by the 
Terry & Trench Company, in units of 
three barges and one _ self-propelled 
barge, designed to carry from 5,000 to 
6,000 tons. These units are conveni- 
ently handled in the Erie locks, which 
are 310 by 45 feet. 

To recapitulate, the contract calls for 
20 steam-driven steel cargo towboats; 
the length overall is 150 feet, breadth 20 
feet, and depth 12 feet. Two compound 
engines supply the propelling machinery, 
with one oil-burning watertube boiler 
and auxiliaries, fuel tank and water 
tank. The engines are 14-inch stroke; 
10-inch diameter high pressure, 24-inch 
low pressure. 

Ward boilers are specified, or other 
approved makes passing the United 
States Government inspection, of 125 
pounds per square inch working pres- 
sure, with 1,600 square feet heating sur- 
face. 


Views Showing the Damages Received by the Lord Dufferin as She Was Towed Up the Harbor 
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ESTIMATED FINANCIAL 
STATEMENT OF THE 
SHIPPING BOARD 


Cancellation Costs Given—Other 
Details Itemized 


With the beginning of the year 1919, 
it is reported that funds available for 
the contract ship programme totaled 
$700,000,000. If the current expendi- 
ture amounts to $90,000,000 a month or 
over, only about $150,000,000 will re- 
main on June 30 for future expenditure. 
Since it is reported from well informed 
sources that at least $111,000,090 will be 
needed to cover the claims for requisi- 
tioned ships, it is evident that not more 
than $39,000,000 can be utilized for 
future building. 

A financial statement of the Emer- 
gency Fleet Corporation up to Febru- 
ary 4, as given out by one of the leading 
shipbuilding corporations to the New 
York Journal of Commerce and Com- 
mercial Bulletin, is summarized below: 


Total authorized expenditure... $2,884,000,000 
Less amount set aside for plant, 
property, docks, marine rail- 


WER) Gi®s00c on DD D0DDODDDODOU 114,662,500 


Balance for ship construc- 
HOM PO NEPacoaoocn00000C 

Total commitm’ts 
to Dec. 31, 1918. $2,865,367,£41 
Commitm’ts can- 
celled to Feb. 
ih TIOe b00000 


$2,769,337,500 


361,404,312 


Net programme 
Feb. 4, 1919. $2,503,963,529 
Cost of Cancella- 


(BGS coovdaca0 92,869,088 
Cost of machinery 
cancellations .. 20,000,000 
‘Cost of shipyard 
extensions .... 13,860,000 
TRAN Sooeae $2,630,692,617 
Administrative ex- 
PENNS qoooocde 35,000,000 
MHz cacooosgdopogoaEadGO $2,665,692,617 


Balance of authorization... 

Of the amount above authorized 

for contract construction, viz.. $2,769,337,500 
There has been so far appro- 

priated 1,823,788,500 


103,644,883 
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Balance for which appropria- 
tion is required 
IDEIREE cooodcoddG00000CR0N 0000 


$945,549,500 
103,644,883 


Leaves amount required to com- 
plete the contract programme. 


Of this there is needed to June 


AICO Ac au asanalncuaoooneee $549,653,254 


Halt Building of Battle Cruisers 


Secretary of the Navy, Josephus Dan- 
iels, has ordered the suspension of work 
on the six 35-knot battle cruisers al- 
ready authorized until a decision as to 
the future type of capital ship has been 
made. 

Because of the difference of opinion 
among naval experts, the large amount 
of money involved (between $180,000,- 
000 and $200,000,000), and the great 
question of fighting efficiency at stake, 
the Secretary of the Navy has directed 
temporary suspension of the construc- 
tion of these vessels. 

The United States Navy Yard at 
Bremerton, Ore., is building two am- 
munition ships and seven seagoing tugs 
for the Navy Department. The yard 
has also entered bids for the building 
of five auxiliary naval cruisers to cost 
about $3,000,000 each. Awards have not 
yet been announced. 


Damages for the Lord Dufferin 


Three libels claiming $1,650,000 have 
been filed against the Cunard Steamship 
Company in connection with the sinking 
of the freighter Lord Dufferin, which 
was rammed by the Aquitania on Feb- 
ruary 28. 

The wrecking derricks of the Merritt 
& Chapman Derrick & Wrecking Com- 
pany, 17 Battery Place, New York, were 
on the scene one hour and a half after 
the collision occurred, and were able to 
manage the handling of the ship so that 
4,000 bags of sugar in the bow of the 
vessel were kept entirely dry. The dam- 
ages include complete destruction of 
about forty feet of the stern and the 
breaking of the propeller and propeller 
shaft. 


$841,904,117 
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FOREIGN CONCERNS WISH 
TO PURCHASE SHIPS 


Passenger Steamships, Towboats 
and Tanker Wanted 


A correspondent in France writes to 
MARINE ENGINEERING as follows: 

“Tf you know of a good passenger and 
freight mail steamship for sale, please 
secure full information, prices, etc., for 
me.” 

Our correspondent is in the market 
for towboats 600 to 800 horsepower. He 
requires full information as well as 
prices. 

A correspondent in France writes to 
MarINE ENGINEERING that he is in the 
market for a passenger steamer for day 
service (paddle-wheel preferred), the 
vessel to be about 150 feet long and 5- to 
6-foot draft. 

Another correspondent in Europe, 
who manages an oil company, informs 
us that his company is looking for a 
steamer of about 1,600 tons deadweight, 
to carry, among other things, about a 
thousand tons of oil in bulk. 


A correspondent in France writes to 
MarINE ENGINEERING, stating that he is 
in the market for several small steamers 
under 4,500 tons deadweight. Letters 
containing particulars regarding such 
vessels should give full information as 
to tonnage, carrying capacity, propelling 
machinery, type of vessel, lowest pos- 
sible price and other details needed by 
a possible purchaser. Address Neuilly, 
care MARINE ENGINEERING. 


Rene E. Bossiere, 4 Place Jules Ferry, 
Havre, France, writes to Martine En- 
GINEERING that he wishes to get into cor- 
respondence with American concerns 
who wish to have agencies in France. 
He refers especially to manufacturers 
of shipbuilding materials, plates, shapes, 
forgings, anchors, chains—indeed almost 
anything and everything that goes into 
the construction of a vessel. 


The Lord Dufferin Minus Forty Feet of Stern 
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RETURN SHIPYARDS TO PRI- 
VATE CONTROL 


Philadelphia to Have Municipal 
Drydock 


Announcement was made by Howard 
W. Coonley, vice-president of the Emer- 
gency Fleet Corporation, that the yards 
of the Newport News Shipbuilding & 
Dry Dock Company, the Baltimore Dry 
Docks & Shipbuilding Company, the Sun 
Shipbuilding Corporation, and the Ches- 
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Causes of the Accoma Disaster 


A report issued by the Foundation 
Company, 233 Broadway, New York, 
builders of the wooden vessel Accoma, 
which was abandoned at sea after a hur- 
ricane on February 11, shows that the 
leaking of the vessel was due to a com- 
plication of causes. 

Capt. Phillips testified that before un- 
dertaking the trip he had recommended 
that a steel rudder replace the wooden 
rudder, since he had experienced the 
stripping of the steering engine pinion 


The Heavily Loaded Accoma Moored at New York Pier Before Sailing 


ter Shipbuilding Company would be 
turned over to private control by April 
15. 

Mr. Coonley has also been reported 
as promising the construction of three 
additional drydocks in Philadelphia 
under the supervision of the Emergency 
Fleet Corporation, if the city govern- 
ment does not find it advisable to begin 
construction with city funds. 


on a previous voyage, due to the rigid 


construction. When the vessel was in 
the teeth of the storm the rudder 
snapped. 


The engineer, A. C., Kick, reported 
that leakage in the port coal bunker, 
due to damage of the ash ejector, had 
made it impossible for the bilge and cir- 
culator pumps to eliminate the water 
as fast as it rushed in. He reported 
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SHIPYARDS STILL PRO- 
HIBITED FROM ACCEPT- 
ING FOREIGN SHIP 
CONTRACTS 


British Yards Now Opened 


Almost daily, progressive shipbuilding 
concerns are receiving opportunities to 
build ships for foreign register. Each 
order or bid which they have to turn 
down should be a further argument in 
convincing the. Government authorities 
of the wisdom of opening the yards at 
this time. We understand that many 
British yards are filling their books with 
all the orders they can handle, and are 
giving guarantees that work will be 
begun upon the new contracts within 
eight months, and that ships will be 
completed within sixteen months. Am- 
erican shipyards deserve the same op- 
portunity. 

Col. Wilson has announced that the 
British Government, after due consider- 
ation, has decided not to retain any 
shipyards for Government undertakings, 
provided they can be disposed of at fair 
terms. 


also that the contents of the fresh water 
tank had leaked out, due to inadequate 
repairs at port, which left the vessel 
with unequal ballast, so that added to 
her heavy overloading she was very 
seriously handicapped for this reason. 
The propelling machinery, he reported, 
functioned properly until the water pre- 
vented the raising of steam, which in 
turn made the abandonment of the ship 
necessary when the bilge pumps were 
no longer adequate. He mentioned that 
the leakage at the seams was probably 
less than might have been expected from 
the battering of such a heavy sea. 


The Shipping Board has now opened 
bids for 428,000,000 gallons of oil to 
be used on the oil-burning ships 
operated by the Shipping Board. 


Remarkable View of the Sinking Accoma, Snapped by Her Steward 


from the Deck of the Rescuing Vessel 
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Fulflo Scientific Cooling for 
Marine Engines 


Three difficulties Have been encoun- 
tered in adopting the centrifugal pump 
to the pumping of water for cooling ma- 
rine engines and to the pumping of bilge 
water: Difficulty (1) in developing a 
suction great enough to permit of the 
use of a centrifugal pump above the level 
of the liquid being pumped; (2) in de- 
vising a centrifugal pump of sufficient 
diameter of impeller to pump the maxi- 
mum amount of water required at mini- 
mum speeds, and to provide for the in- 
stallation of such a pump in the small 
space generally available for that pur- 
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Fig. 1—Design of the Fulflo Pump of the 
Duplex Type 


pose; (3) in designing a pump which 
would deliver a sufficient volume of li- 
quid at the minimum speed and yet not 
supply too great an amount at maximum 
speed so that the engine be kept too 
cool for proper and economical opera- 
tion. 

These conditions are met, it is claimed, 
by the combination of the Fulflo twin 
(duplex) pump and the Flocontrol 
manufactured by the Fulflo Pump Com- 
pany, Blanchester, Ohio. This pump, 
which can be supplied in varying sizes 
to be used in connection with engines of 
from 50 to 300 horsepower, retains its 
prime under all conditions by the use of 
a priming chamber of the design shown 
at F, Fig. 1, and by the location of both 
intake and discharge at the top of the 
pump. When the pump is stopped, the 
water remaining in the discharge pipe 
flows back into the pump while the ex- 
cess overflows through the intake. The 
priming chamber and pump body, how- 
ever, retain a supply of water sufficient 
to create the necessary suction when the 
pump is again started. Where it is de- 
sirable to drain the pump to prevent 
freezing a drain valve is provided. 

With 14-inch intake and discharge, 
this type of pump has a 30-inch suction, 
with a discharge of 20 gallons per min- 
ute at 1,200 revolutions per minute, and 
a 36-inch suction and a discharge of 40 
gallons per minute at 1,800 revolutions 
per minute. 

The Flocontrol, mentioned above, is 
the name given to the mechanism de- 
signed by the same company to control 
the flow of the Fulflo or any other pump 
where the capacity of the maximum or 
minimum speeds is greater or less than 
may be desired under varying conditions. 
This attachment can be furnished in va- 
rious sizes with flanges for connection 
with pump or intake pipe or with flanges 
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On one end and the other end arranged 
for brazing. 

This apparatus may also be used with 
the Fulflo centrifugal bilge pump, a 
modification of the duplex type illus- 
trated, which has but a single impeller. 
This pump can also be furnished in va- 
rious sizes to meet specific conditions. 
When 3-inch piping is used, this pump 
has a capacity of 3 gallons per minute at 
1,200 revolutions per minute and a suc- 
tion lift of 30 inches, with a capacity of 

gallons per minute and a suction lift 
of 36 inches at 1,800 revolutions per 
minute. If 14-inch piping is used, a dis- 
charge of 5 gallons per minute is ob- 
tained at 1,200 revolutions per minute 
with a suction lift of 30 inches, and a 
discharge of 8 to 10 gallons per minute 
at 1,800 revolutions per minute with a 
suction lift of 36 inches. No valves are 
used. 


New Apparatus for Removing 
Thin Rust from Ships’ Sides 


The rotary scraper machine. designed 
by the Rotary Scraper Company, Inc., 17 
Battery Place, New York, for removing 
rust and paint from iron and metallic 
surfaces, has been used to advantage by 
the Submarine Boat’ Corporation, New- 
ark, N. J., and the Downey Shipbuilding 
Corporation, Staten Island, N. Y., for 
removing thin rust from the ship’s sides 
before painting. A specially constructed 
spiral brush has been developed for this 
purpose. 

The Division of Operations of the 
United States Shipping Board has tried 
out the new machine on the vessels 
Nansemond and Otsego. On the former 
goo square feet of bulkheads, angle bars 
and other parts in the bunkers were 
scaled in thirty-two hours and fifty-five 
minutes, with two men working the 
machine. A surface of two square feet 
was chipped by the machine in sixty-six 
seconds, whereas hand scraping and 
chipping of a like area consumed eight 


Fig. 2.—Hammers, Emery Wheels and 
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Fig. 1.—Using the Spiral Brush of the 
Rotary Scraper Company 
minutes. The machine averaged 27.35 


square feet of surface chipped per hour. 
On the Otsego, with two men operating 
the machine in the bunkers, it cleaned 
1,500 square feet of angle bars, bulk- 
heads and other parts in thirty-two 
hours. The better showing on the sec- 
ond vessel was probably due to the fact 
that the men had become more familiar 
with the use of the machine, and in con- 
sequence were able to do better, faster 
work. Reports on both jobs show that 
the work was excellently done. 

Besides this special spiral brush the 
tools shown in the accompanying illus- 
tration are regularly supplied with the 


Brushes Used on the Rotary Scraper 
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apparatus for various types of work. 
The complete set of tools consists of 
three hammer tools, round and sharp, 
one steel wire brush, one emery wheel 
and one buffing wheel. These parts are 
screwed into the handle piece spindle 
and held by a simple lock nut. 

The flexible shaft through which 
power is supplied consists of an inner 
core of flexible wire, a flexible casing 
and a tool holder. The durable con- 
struction of the parts makes it possible 
to run the shaft at a speed of about 
4,000 revolutions per minute without 
overheating. Since the core is provided 
with identical ferrules at either end, to 
connect it with the motor shaft and the 
revolving tool spindle of the hand 
piece, it can be reversed, which feature 
adds to the life of the apparatus. 

The machine has been used to advan- 
tage for scaling boilers, and for grind- 
ing, drilling and reaming in foundry 
and machine shops. 


Navy Department Uses Electric 
Tachometers 


During the war electric tachometers, 
made by the Electric Tachometer Cor- 
poration, 435 North Broad street, Phila- 
delphia, Pa., were installed on approxi- 
mately 120 torpedo boats, destroyers 
and numerous vessels of other types, 
such as submarine boats, submarine 
chasers, scout cruisers, battleships, trans- 
ports and fuel ships. Practically all 
ships coming under the jurisdiction of 
the Navy Department were fitted with 
electric tachometers; much of this in- 
stallation work was handled by the Elec- 
tric Tachometer Corporation. 

By the use of tachometers in the en- 
gine room and on the bridge, it was pos- 
sible for the bridge officers to have be- 
fore them a constant indication of the 
revolutions of the engine and the conse- 
quent speed of the vessel. This knowl- 
edge was especially important when ves- 
sels were crossing the ocean in convoy 
formation, in order to insure the main- 
tenance of the prescribed distance be- 
tween the various units. 

This company has lately constructed 
a new type of electric tachometer which 
is used on vessels having four propeller 
shafts. The new design, instead of in- 
dicating the speed of the shafts indi- 
vidually, indicates the average speed of 
the two port shafts and of the two star- 
board shafts separately. The new appa- 
ratus eliminates the expense and extra 
weight of the differential gearing, since 
the averaging is done electrically with 
greater accuracy. 


The Fire Gun 

A new type of hand fire-fighting de- 
vice is shown in the “Fire Gun’ made 
by the Fire Gun Manufacturing Com- 
pany, Inc., 115 Fourth avenue, New 
York. 

A stream of especially prepared chem- 
ical solution is forced out by a double- 
acting liquid pump for a distance of 30 
to 40 feet. It is claimed that the appa- 
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ratus is fool-proof. The composition of 
the fluid is such that it is a non-conductor 
of electricity. It will not freeze at 50 
degrees below zero, and 
will not damage machin- 
ery. When the stream 
strikes the heat a solid 
blanket of non-combustible 
gas crowds out the air and 
puts out the fire. 

The gun is made in two 
sizes. The lighter gun 
weighs 734 pounds and 
holds 1% quarts of fluid. 
The heaviest gun weighs 
II pounds and holds 134 
quarts of fluid. Separate 
containers are furnished 
to hold the liquid for re- 
charging. 

One of the fire guns is 
shown in the illustration. 


Fig, 1.— 
Fire Gun 


New Application of Arc Welding 


United States letters patent were is- 
sued to the Marine Decking & Supply 
Company, Philadelphia, Pa., on January 
28, 1919, for an improved deck construc- 
tion to be used in connection with the 
application of cementitious, asphaltic or 
other deck covering compositions. Or- 
iginally it was the practice to rough up 
the steel so that an effective bond would 
be produced. Later this company in- 
stituted a method of fastening clips to 
the plates by means of tap screws. Un- 
der the patent now issued the company 
is able to accomplish the same results 
by the use of arc welding, which elimi- 
nates the possibility of leakage into the 
compartments immediately below. The 
new method is also more rapid. 


Pangborn Equipment for Sand 
Blasting 


Sand blasting, as applied to shipyard 
work, plates and hulls, with the “Pang- 
born” equipment, is a most effective 
cleaning method. The hose type ma- 
chine is particularly adapted to the large 
work of the shipyard, as the abrasive, 


Fig. 1.—Pangborn Hose Type of Machine 
: for Sand-blasting 


always under pressure in the sand-blast 
chamber, is discharged in combination 
with the air at gage pressure, thereby 
obtaining the highest possible velocity. 
The machine handles all types of 
abrasive, either sand or metal. The kind 
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of abrasive should be selected with a 
view to best economy to the work in 
hand. 

The metal abrasives have many times 
the life of sand and create less dust, but 
their high first cost demands an ade- 
quate method of reclaiming. For the 
cleaning of metals to be galvanized or 
plated, sand is preferable, as experience 
has shown that the metal abrasives leave 
particles of fine metallic dust on the 
pieces, which prevent perfect coating. — 
For general cleaning work, either type 
of abrasive will be found satisfactory 
and efficient. Sea sand and silica sands, 
by their hardness and sharpness, show 
best economy. 

For the cleaning of ship hardware fit- 
tings or small parts, an automatic ma- 
chine of the barrel or rotary table type 
is best adapted. These machines are 


Fig. 2—Magnified Section of Steel Plate 
Before and After Cleaning with a 
Sand-blast 


made in the continuous operating type 
of gravity or suction feed, the abrasive 
being fed to the nozzle, either by gravity 
or by suction, and discharged in com- 
bination with the air. In all types of 
the apparatus, air pressure and grade of 
abrasive may be regulated to suit the 
demands of the material upon which the 
abrasive is being applied. ; 
The sand blast, in its various types, is 
equally adaptable to. the cleaning of 


castings, forgings, stampings, sheet, 
plate and structural shapes. 
Bryant Unbreakable Intercon- 


necting Blocks 


The Bryant Electric Company, Bridge- 
port, Conn., has placed upon the mar- 
ket interconnecting blocks which are 
made of unbreakable composition. These 
blocks provide a means of making con- 


Fig. | 


nections for branch circuits in junction 
boxes without the labor and difficulty 
of making soldered connections, taps 
and tap-offs. The terminal plate bind- 
ing screws are long, heavy and “staked,” 
so that they cannot be dropped out and 
lost. The center hole provides for wire 
entrance from the back of the box if 
necessary. 
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Fig. 1 shows a block with a diameter 
of 134 inches and a height of 1 inch. 
The larger size, shown in Fig. 2, has a 
diameter of 114 inches and a maximum 
height of 1 inch. 

The cartridge fuse base shown in Fig. 


Fig. 3 


3, which is also made of unbreakable 
composition, provides the means of fus- 
ing a circuit in a regular 4-inch junction 
box. As will be noted, there is ample 
room between the fuses for additional 
circuits to pass through the box. Na- 
tional Electrical Code standard cartridge 
fuses are used in this block. 


Shipyards Contribute Grand 
Stand 

The Todd Shipbuilding Corporation, 
New York City, financed the building 
of a large grandstand for the use of 
wounded soldiers in witnessing the 
parade which was held in New York 
City and Brooklyn on March 24 and 25. 
The men from the Tebo & Robins dry- 
docks contributed their services for the 
building of the stand. 


Wooden Ships Will Bring Rail- 
road Ties East 


It has been reported that Portland in- 
terests are about to close the charter of 
five wooden steamers for the purpose of 
carrying railroad ties to the East. The 
Railroad Administration is in the mar- 
ket for 100,000,000 feet. The shipping 
firm of Sudden & Christensen is said to 
have contracted to carry 7,500,000 feet 
of the shipment. Should all of the 
orders for tie material be placed with 
Washington and Oregon mills it is esti- 
mated that fifty or sixty cargo ships will 
be necessary to bring the shipment to 
the Atlantic coast. 


Mississippi Barge Service Rap- 
idly Developing 

The largest cargo of packet freight 
that has been handled since the opening 
of the Mississippi-Warrior Waterways 
service on September 28, 1018, left St. 
Louis on March 7 by the towboat Bar- 
rett. The first up-stream capacity cargo 
is now en route from New Orleans to 
St. Louis, A. W. Mackie, manager of 
the Mississippi section of the Missis- 
sippi-Warrior Waterways, has reported 
that service will be operated at full ca- 
pacity, both up and down stream, if 
shippers continue to increase their con- 
signments in the next sixty days as they 
have in the last two-week period. The 
down-stream cargo consists of 892 tons 
of package freight; the up-stream cargo 
consists of 1,250 tons in four barges, 
towed by the towboat Choctaw. 
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Name of Vessel Ton- 
nage 
Well vache sr eisine aa 
Gustan Hall.. .. 9400 
Champlaine....... 1500 
Worcester.......- 
OME. cooso090000 3500 
Coaxelsenrneier 9500 
GEAPAoocoavoccses G00) 
Gulf Queen......- 9500 
Sangamon........ 7500 
IMEEM S500000000 
West Cherow..... 8800 
Wisconsin Bridge. . 
Milwaukee Bridge. 
PROBS, oo a05000000 
Ws o ooeco00b0e 
Aspennil lamest 3500 
Unnamed......... 
NE coosncessae 3500 
INGAKSesooccaadsea G00) 
Joseph J. Hock.... 2000 
Guardsman....... 
Iya sooose osteo 
Unnamed (3)..... 
Cretefarm........ 1000 
MELON, sooccanve0 
Briarcliffe........ 3500 
Jennie Flood Kreger 1614 
Charles A. Dean... 1175 
Hull No. 966 ..... 
Marguerite Emyss . 
Unnamed........ 
City of Pascagoula 
Hull No. 484..... 
SRL ocooncausdes 800 
WWANSoooocodcos abl) 
McKeesport....... 9600 
Derbyline......... 12000 
Belisleseeeeeeee ream OolD 
Comafran 1.....---- 1000 
|[Palatoxeseyrrrriter 700 
(Cushnociseer: 9000 
West Munham.... 8800 
Schenectady....... 7500 
West Aleta........ 8800 
\West]Kasson...... {8800 
Coens 
Puyallup.......-.. 3500 
Bancroft......---- 
Sarcoxicsenreeetrt: 7500 
Mern eee hrrri ier: 
Strathnaver....... 
Daulisee eee eee 3500 
Bound Brook...... 
N. P. Doane...... 
I. J. Merritt....... 


Recent Launchings 


Type Builder Owner 

Concrete Great Northern Concrete Shipbuilding U.S. Government 

Boat Company, Vancouver, B. C. 

Cargo Virginia Shipbuilding Cox oration, Emergency Fleet 
Alexandria, Va. Corporation 

Wooden Vancouver, B.C. French Government 

Vessel 

Cargo Groton Iron Works, Groton, Conn..... Emergency Fleet 

Vessel _ ; : Corporation 

Composite Mobile Shipbuilding Co., Moshico, Ala. Emergency Fleet 

Vessel Corporation 


Steel Ship G. M. Standifer Construction Corpora- Emergency Fleet 


tion, Vancouver, Wash............ Corporation 
Ferris Housatonic Shipbuilding Co., Strat- Emergency Fleet 
Wood ford, Conn. Corporation 
Oil Pusey & Jones Co., Gloucester, N. J. Gulf Refining Co. 
Tanker 
Cargo American International Shipbuilding, U.S. Navy 


Hog Island, Pa. Corporation 
Destroyer Bethlehem Shipbuilding Corporation, United States Navy 
Fore River, Mass. 


Steel Northwest Steel Company, Portland, Emergency Fleet 
Cargo Mere Corporation 
Submarine Boat Co., Newark, N. J. Wisconsin Bridge Co. 
; of Milwaukee 
Submarine Boat Corp., Newark, N. J. Milwaukee Bridge 
Co. of Milwaukee 
Barge Machias Ship Construction Co., Ma- Emergency Fleet 
chias, Maine Corporation 
Concrete Great Northern Concrete Shipbuilding United States 
Vessel ing Company, Vancouver, B. C. Government 
Ferris Coast Shipbuilding Co., Portland, Ore. Emergency Fleet 
Concrete Liberty Shipbuilding & T tati Tee 
mcr r uilding ransportation S 
Cx Float @ Co., poland O. a ; ak 
| Ferris rant Smith-Porter Ship Company, Emergen 
Vessel Aberdeen. Wash........ R NAhoG e : i Geen 
Wooden Grant Smith-Porter Ship Company, Emergency Fleet 
Vessel iMberdeen*sWashtrreetierk ert. Corporation 
Barge Arundel Shipbldg. Co., Fairfield, Md. Eastern Transporta- 
tion Company, Bal- 
: timore, Md. 
Tug Boat M.M. Davis and Son, Inc., Solomons, Emergency Fleet 
ropbdodoReReauauDoSseanosEuD Corporation 


Submarine Fore River Shipbuilding Corporation, 


Quincey, Mass. United States Navy 


Barges Murnan Shipbuilding Corporation, United States Rail- 
Mobile, Ala. road Administra- 
tion 
Ferro- Warrenpoint, Lough Foyle, Ireland British Ministry of 
Concrete Shipping 


Destroyer Newport News Shipbuilding and Dry U.S. Navy 
Dock Company, Newport News, Va. 


Ferris Russell Shipbuilding Company, Port- Emergency Fleet 
Wooden land, Me. Corporation 
Steamer 
Schooner Mathews Brothers, Belfast, Me. Crowell & Thurlow, 
Boston, and oth 
Schooner R.L. Bean, Camden, Me. Merchants Marine 
Company, B 
Steel Pensacola Shipbuilding Co., Pensacola, EMereenee Fler s 
Ship Fila. Corporation 
Schooner Boothbay Harbor, Me. 
Wooden Murnan Shipbuilding Co., Mobile, Ala. U. S. Railroad 
Barge Meieace Administration 
Wooden International Shipbuilding Co., Pasca- Emergency Fleet 
Ship goula, Fla. Corporation 
Barge Interlake Engineering Co., Cleveland, 
0. U.S. Navy 
Submarine Bethlehem Shipbuilding Corporation, U.S. Navy 
ilmington, Del. 
Steel Downey Shipbuilding Corporation, Stat-Emergency Fleet 
Steamer on Wael, IN, Moco dcocococdcoenop Corporation 
Steel Federal Shipbuilding Co., Kearny, N. J. Emergency Fleet 
Steamer alee eee Corporation 
Steel Bethlehem Shipbuilding Corp., Oak- Emergency Fleet 
Tanker lnmal; CAL, osc cocdgggon0R0e000g000 Corporation 
Freighter Hanlon Dry Dock & Shipbuilding Co., Emergency Fleet 
Oaklands Gal Serena: Corporation 
nee | IDIENVEDo'o 00 0900000000b0000000000000 French Government 
Pp 
Barge {Palafox Shipbuildnig Co., Pensacola, F la. 
Steel Pensacola Shipbuilding Com Pensacola, Emergency Fleet 
Steamer INE aouaapo become audaeadugcobadeD Corporation 
Steamer Columbia River Shipbuilding Corpora- Borland Oriental 
tion, Portland, Oregon............. Lin 
Cargo American International Shipbuilding Emereence Fleet 
Vessel Corporation, Hog Island, Pa....... Corporation 
Steamer Schaw-Batcher Shipbuilding Co., South 
San Francisco, Cal. 
Steel Long Beach Shipbuilding Co., Long Emergency Fleet 
{Freighters _ Beach, Cal...........:-.--.--.--- Corporation 
Steamer Mariners’ Harbor, Staten Island, N. Y. 
Mine Todd Shipyard Corporation, Tebo 
Sweeper Basin, Brooklyn, N. Y...........--. U.S. Navy 
Ferris Emergency Fleet 
Sanne? ss oagg0d0009900005 sagg000000D000G006 Corporation 
Destroyer Bethlehem Shipbuilding Corporation, 
Qiuncy, Mass.......---..++-2..-- U.S. Navy 
Cargo American Tabet Shipbuilding Emergency Fleet Cor- 
Steamer Corporation, Hog Island, Pa.....- poration 
Mine The Gas Engine & Power Company 
Sweeper and Chas. L. Seabury and Company, 
Morris Heights, N. Y............. U.S. Navy 
Steamer Downey Shipbuilding Corporation, Ar- Emergency Fleet 
lington, Staten Island............. Corporation 
Ferris Sommarstrom Shipbuilding Company, Emergency Fleet 
ColumbialCityeeee eee eeerr eee Corporation 
Cargo Submarine Boat Corporation, Newark, Emergency Fleet 
Vessel IN yon Geen cnobie cinata aiaeutenin aa Corporation 
Tug pcems pip buldins Co., East Booth- Doane Towboat Co. 
a SaaS eRe eae comenta hd ae rade 
Tug A. C. Brown & Sons, Tottenville, S. I.fMerritt & Chapman 


Derrick & Wreckmg 
Company 


Marine Construction News of the Month 


Ships, Shipyards and Shipyard Improvements—Ter- 
minal Projects—Launchings—Government Contracts 


NEW SHIP CONTRACTS 


The Todd Shipyards Corporation, 15 
Whitehall street, New York, has received 
an order from the United States Navy 
Department to build six self-propelled 
steel oil barges. 

Oceanic Steamship Company, it is re- 
ported, is planning to build twelve steel 
steamers of 8,000 tons each. The work 
will probably be placed with the Pacific 
Coast builders. 

See also contracts noted on page 302 
of this issue. 


NEW SHIPBUILDING PLANTS 


New St. Louis Shipbuilding Com-= 
pany Formed 


Contract for the building of the four 
remaining self-propelled cargo barges to 
be operated by the United States Rail- 
road Administration in the Mississippi- 
Warrior barge service has been let to an 
organization incorporated as the St. 
Louis Boat & Engineering Company, 
St. Louis, Mo. This organization was 
formed by the following men: Walter 
A. Windsor, president of the Marietta 
Manufacturing Company, Point Pleas- 
ant, W. Va.; Albert Ruemelli, presi- 
dent of the Ruemelli-Dawley Manufac- 
turing Company, St. Louis, Mo., and 
Edward A. Faust, former president of 
the Standard Shipbuilding Company, 
New York City. The company expects 
to erect an assembling yard at St. Louis, 
utilizing the facilities of the parent com- 
panies for fabrication work. Cox & 
Stevens, 15 William street, New York. 
are the naval architects, representing 
the United States Railroad Administra- 
tion, and C. E. Smith & Company, St. 
Louis, Mo., is the consulting firm for 
the contractors. 


Victoria, B. C., to Have Large 
Drydock 


It is reported that capitalists of Seat- 
tle, Wash., are backing an enterprise to 
have the Dominion Government at Ot- 
tawa sanction the construction of a big 
steel drydock capable of handling ves- 
sels up to 25,000 tons at Victoria, B. C. 

The Gaspe Shipbuilding & Dry Dock 
Company, Ltd., Gaspe, Quebec, has been 
founded to build boats, marine engines, 
etc., at that place. The company, which 
is capitalized at $7,500,000, has been or- 
ganized by T. H. Jopling, H. J. Hyman 
and Alfred Lacouvee. 

The Harbor & Marine Company, Ltd., 
is the name of the new concern which is 


being formed at Vancouver, B. C., to 
build ships for the Canadian Govern- 
ment. The contracts for ships were let 
to the Victoria Machinery Depot some 
time ago. C. J. V. Spratt will act as 
head of both companies. 


Bartlett Hayward Company Re= 
pair Plant 


It is reported that the Bartlett Hay- 
Ward Company, Baltimore, Md., has 
completed negotiations for the pur- 
chase of land on the south side of the 
basin in Anne Arundel County, from 
the Frank Furst Realty Company. The 
site will be used for a ship repair shop. 
It is stated that the construction will 
cost $4,000,000 to $5,000,000. 


Wisconsin Shipyard 


The Anchor Shipbuilding Company, 
Washburn, Wis., is in the market for 
machinery and equipment to be installed 
in the yards now building on the Cre- 
quamegon Bay shore. 


Kelly Dry Dock 

Work has been begun upon the ma- 
rine railways for the Kelly Dry Dock & 
Shipbuilding Company of Mobile, Ala. 
When completed the plant will have cost 
about $150,000, and will furnish employ- 
ment for approximately 250 men. The 
plant is on the east side of the river, op- 
posite the Mobile & Ohio docks. The 
docks will be able to handle steel or 
wooden vessels drawing 18 feet of water 
and upwards, with capacity of 1,800 to 
2,000 tons. 


New California Yards 


The French-American Shipbuilding 
Corporation, Los Angeles, Cal., has 
been organized for the construction of 
concrete steel vessels to be built at its 
proposed shipyard, to be located in San 
Pedro. The initial expenditure for the 
building construction is about $100,000. 
The company, which is capitalized at 
$2,000,000, has appointed W. E. Rus- 
sell president. 

The Santiago Shipbuilding & Dry 
Dock Company, Santiago, Cal., has re- 
ceived permission to build a shipbuild- 
ing and repair plant at the tide lands. 
About $100,000 will be spent in the pre- 
liminary construction, it is reported. 


SHIPYARD EXTENSIONS 


Contract for building extensions to 
shipbuilding slips Nos. 2 and 3 at the 
League Island Navy Yard, Philadelphia, 


Pa., has been let to W. H. McCloskey, 
Jr., Philadelphia. The work will in- 
clude reinforced concrete additions, 122 
by 170 feet, with trigger pit and shop 
facilities. The improvements will cost 
$295,040. 

The Mainland Engineering Company, 
Ltd., 422 Railway street, Vancouver, 
B. C., is erecting new shops at Cool Har- 
bor, where the company will break into 
ship repair work. Propellers have been 
the specialty of the company up to this 
time. 

Morrison & Beck, 149 South Dearborn 
street, Chicago, Ill., opened bids about 
March 15 for the construction of a 80 
by 600-foot reinforced concrete floating 
drydock to be built at Green Bay, Wis., 
for C, Hartman Company, to cost about 
$500,000. Twelve centrifugal motor- 
driven pumps of 1,200 gallons capacity 
will be installed, and sixteen motor- 
driven capstans. 

The National Concrete Boat Com- 
pany, Norfolk, Va., has arranged for 
the construction of six shipbuilding 
berths at its new plant on the Gilmer- 
ton branch of the Elizabeth River, near 
the Portsmouth Navy Yard. Three of 
the ways will be used for concrete 
barges, and the others for tugboats, 
steamers and vessels of other types. The 
company has been capitalized at $300,000. 
H. B. Speir is general manager. 


Large Eight-Section Dry Dock 


The Cossey shipyard, Tottenville, 
S. I., has begun work on the second sec- 
tion of the 10,000-ton drydock now being 
built for the Todd Shipbuilding Cor- 
poration, Brooklyn, N. Y. The dock 
will consist of eight sections, each 90 
feet long, 114 feet wide, and 45 feet 
high; it will contain about 3,000,000 feet 
of lumber, and will be so constructed 
that additional sections may be added at 
a later date. This is the third drydock 
to be built at the Cossey yard for the 
Todd Shipbuilding Corporation. 

The Astoria Marine Iron Works, As- 
toria, Ore., has received a contract from 
the Shipping Board to build a marine 
railway capable of accommodating ves- 
sels up to 10,0c0 tons gross. 

Buffalo Dry Dock Company, Buffalo, 
N. Y., is preparing to erect a punch shop 
to cost about $20,000 at its Buffalo yards. 


$1,500,000 Yard Shop at Mare 
Island 


Approval has been given by the Bureau 
of Yards and Docks, Navy Department, 
for the building of a structural shop 
building at Mare Island Navy Yard, 
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California, to cost $1,500,000. Plans were 
available on February 24. These called 
for at least $1,000,000 of steel work in 
the construction. 


$1,000,000 Extension on the 
Coast 

It has been reported that the Moore 
Shipbuilding Company, Oakland, Cal., 
which is specializing in the building of 
9,400-ton cargo vessels and 10,000-ton 
tankers, is contemplating extensive en- 
largement of the present plant, in which 
at least $1,000,000 will be expended. 


Launching Basins Enlarged 


A 21-foot launching basin, which runs 
from Port Aransas to Rockfort, Tex., 
where the Heldenfels Brothers are con- 
structing 3,500-ton wooden vessels for 
the Emergency Fleet Corporation, was 
completed in the middle of February. 

The basin of the Peninsula Shipbuild- 
ing Company, Portland, Ore., and the 
water area at the rear of the fitting-out 
dock, are being dredged to make it pos- 
sible for vessels to be berthed along the 
side of the dock. 

The Ames Shipbuilding & Dry Dock 
Company, Seattle, Wash., has received 
assignment of water area leases by A. M. 
Gund, of that city. 


Bethlehem Steel Corporation’s 
Drydock Completed 

The largest floating drydock in the 
United States, designed by William T. 
Donnelly, is about completed at the 
Sparrow’s Point plant of the Bethlehem 
Steel Corporation. The new drydock, 
which is over 600 feet long, will be able 
to handle vessels up to 20,000 tons dead- 
weight capacity. The engineers believe 
that it will be possible to submerge and 
bring up the dock within thirty minutes. 


Machine Shop Enlargements 


The Marine Engineering & Drydock 
Company, Providence, R. I. has ar- 
two-story building, about 60 by 300 feet, 
two-story building, about 60 by 300 feet. 
The structure will be equipped as a 
machine shop and for other features of 
boat repair operations. 

Oscar Daniels Company, Tampa, Fla., 
which has an order for ten 9,500-ton 
freighters, 416 feet long, 54 feet beam, 
is planning to build a well-equipped 
boiler shop at the yards. 

Ira S. Bushey & Sons, 764 Court 
street, Brooklyn, N. Y., operating a ship- 
yard at the foot of Twentieth street, has 
filed plans for the construction of a new 
one-story tool shop at its Court street 
docks. The company recently increased 
its capital from $100,000 to $1,000,000 to 
provide for general expansion and in- 
creased facilities at the works. 

The Birmingham Steel Corporation, 
Birmingham, Ala., has begun construc- 
tion work on a templet building one 
story high, 60 by 120 feet. 


Government Extensions 


The Navy Department is planing for 
the construction of a spar shop at Ports- 
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mouth, N. H., to cost about $60,000, The 
drawings are now completed by the con- 
sulting engineer. 

The Carroll Electric Company, Wash- 
ington, D. C., has entered the lowest bid 
for installing a power house at the Navy 
Yard, Portsmouth, N. H., at $42,800. 

The Bureau of Yards and Docks, 
Navy Department, Washington, D. C., 
has received five bids for the construc- 
tion of a paint shop and storage ware- 
house at the naval station at Algiers, 
Ala., as follows: James A. Petty, $22,- 
000; John J. Reiss, $26,600; Crowl Con- 
struction Company, $27,989; Richard 
McCarthy, Jr., $28,970, and Lionel 
Favret, $31,855.25. 

The Navy Department, Bureau of 
Yards and Docks, Washington, D. C., 
is about ready to discuss plans for the 
construction of a galvanizing plant at 
the Norfolk Navy Yard, to cost about 
$100,000. 

The Navy Department is planning to 
increase the electric power plant at the 
Pensacola Navy Yard, Pensacola, Fla. 
About $75,000 will be expended for the 
improvement. 


New Southern Yard Ready for 
Actual Shipbuilding 


The shipbuilding plant of the Chicka- 
saw Shipbuilding Company, Mobile, 
Ala., is now completed and ready for 
the building of steel ships. Steel is be- 
ing forwarded from the Fairfield plant, 
where it is rolled for the Chickasaw 
yards, but the actual work of fabrica- 
tion has not yet been undertaken. Six- 
teen hundred houses have been built 
near the plant to accommodate the neces- 
sary force to be employed. 


PORT IMPROVEMENTS 


Extensive Port Improvements 
Under Way at Philadelphia 


The port of Philadelphia is forging 
ahead at a rapid pace in carrying out the 
details of its extensive port develop- 
ment. 

Bids have been solicited and were 
opened on March 27, 1919, for the con- 
struction of two additional piers of the 
Moyamensing Group, known as Piers 
Nos. 82 and 84, South Delaware 
Wharves. These piers will be 300 feet 
wide by ooo feet long. The contract at 
this time is for the substructure only. 
Bulkheads will connect the two piers 
and extend to the north and south of 
them approximately 200 feet. The esti- 
mated cost of the construction of the 
two piers is $3,000,000. 

Plans and specifications are also being 
prepared for the construction of a 
double-deck pier to be built at the foot 
of Allegheny avenue, which will be 
known as Pier No. 127, North Delaware 
Wharves. Bids are not yet solicited 
upon this construction. The estimated 
cost is about $1,000,000. 

F. W. Marks Construction Company, 
Finance building, has been awarded the 
contract for building Kennelworth street 
pier at Philadelphia, Pa. The construc- 
tion will cost $908,420. 
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Bids for Improvements at Port= 
land, Ore., Advertised 


The Commission of Public Docks, 
Portland, Ore., has authorized a 300- 
foot extension to Pier 1, upon which will 
be built a transit shed 180 feet wide. 
This 1,200-foot pier, the outer half of 
which has a two-level structure with a 
transit shed 180 feet in width, has just 
been completed. The shed over the re- 
maining area will be completed shortly. 
Construction of Pier 2, which will be 
1,500 feet long by 225 feet wide, has also 
been authorized. For the present this 
will be used as an open pier for handling 
bulk freight and lumber. Bids for both 
these improvements were advertised 
about March 24. In the new construc- 
tion provision is made for installation of 
gantry cranes, sheerlegs, etc. G. B. Heg- 
ardt is the engineer in charge. 

J. A. McEachern Company, Portland, 
Ore., has completed Pier No. 1 of the 
St. John’s Municipal Ferry. The driving 
of test piles on the site of Piers 2 and 3 
is proceeding. The Automatic Sprink- 
ler Company offered the lowest bid for 
the installation of sprinklers in the ware- 
houses on Pier No. 1, at $54,904. 


Fourteen 1,000-Foot Piers for 
New York Harbor 


Frank E. Lonas, 1790 Broadway, New 
York, has presented a proposition to 
the Sinking Fund Commission of New 
York City for the building of fourteen 
1,000-foot piers in Jamaica Bay. He 
proposes to pay $1,050,000 for a fifty- 
year lease of the property. At the end 
of this time piers and improvements are 
to be turned over to the city free of 
cost. In turn Mr. Lonas asks that the 
city give the builders tax exemption on 
the property during the fifty years’ 
lease, and that a channel be dredged in 
Jamaica Bay 1,500 feet wide by 30 feet 
deep, using the excavated material for 
filling in around the proposed piers. 


Bids for New York Terminal Im-= 
provements Costing $400,000 
About to be Opened 


During March contracts for $400,000 
worth of terminal improvements to be 
built around New York harbor will be 
let. Lewis Nixon, State Superintendent 
of Public Works, gives out details of the 
work as follows: Barge Canal terminal 
and frame freight house, Flushing, $162,- 
590; grading and paving at terminal 
sites at Mott Haven, Greenpoint and 
Gowanus Bay, $94,340; erection of two 
1¥4-ton electric overhead wharf cranes 
on Pier 6, New York, $28,000; erection 
of electric capstans and trolley hoists 
along the canal, position not yet desig- 
nated, $15,000; erecting four 3-ton, 
semi-portable, revolving jib cranes, two 
each at Greenpoint and West Fifty- 
third street, New York, $92,589; con- 
structing barge terminal freight shed 
at Pier 93, West Fifty-third street, $53,- 
969; and installing battery-charging 
motor generator sets, $7,800. 
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Drydocks for Philadelphia 


The Girard Dry Dock & Construction 
Company, Philadelphia, is one of the 
bidders for the management of two dry- 
docks which are to be constructed at 
Philadelphia aided by funds from the 
Emergency Fleet Corporation. The 
company proposes to invest $1,000,000 
immediately and the same amount at a 
later time. The company holds a fifty- 
year lease on 1,400 feet of water front- 
age, which has been approved as a site 
for the new construction. Construction 
plans have been completed by the Hugh 
Nawn Construction Company, which 
guarantees that facilities for repairing 
ships can be furnished in six months. 
The project will cost about $5,000,000. 
The Emergency Fleet Corporation is 
prepared to furnish 70 percent of the 
capital at 6 percent interest for ten 
years. a 


$4,000,000 Dry Dock at Charles- 
ton 
Bids will be advertised about April 
4 for the construction of the large $4,- 
000,000 dry dock which was authorized 
by the last Congress to be built at 
Charleston, S. C. 


Harbor Development for Port-= 
land, Me., Under Consideration 


The State Board Commission has 
recommended that bonds to the amount 
of $1,500,000 be authorized for the in- 
itial cost for developing Portland, Me., 
harbor. It is recommended that a pier 
be constructed to extend from Com- 
mercial street to the present harbor line, 
a distance of 1,000 feet. The Commis- 
sion points out that the advantages ac- 
cruing to the city of Portland through 
the location of the pier at that port 
should make it worth while for the city 
to provide a site for the pier and rail- 
road connections without expense to the 
State. 

Officials of the Canadian Pacific 
Ocean Steamship Line are seriously 
considering the utilization of Portland, 
Me., as the Eastern American terminal 
for this service. The plan provides for 
the location of a State pier in Portland, 
with railway connections to be devel- 
oped from the Maine Central Railroad 
at Cookshire Junction. The most up- 
to-date cargo-handling facilities are to 
be installed. 

$2,000,000 for Piers at Tacoma 

The city of Tacoma, Washington, 
is planning to spend about $2,000,000 in 
the construction of two piers. One pier 
will be used for open storage and as- 
sembling of lumber cargoes. It is pro- 
posed that the other pier shall have a 
transit shed constructed on one side 
with the necessary mechanical freight- 
handling equipment needed for exten- 
sive shipping. The other side will be de- 
veloped in the future. Frank A. Walsh 
is city engineer. 


Seattle Plans in Abeyance 
Consummation of the plans for the 
enlargement of Smith Cove, Seattle, is 
being held up by the delay of the State 
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Legislature in the passing of a bill 
which will give the city further bonding 
privilege. The Harbor Commission is 
arranging with the representatives of 
the United States Shipping Board to 
provide extra warehouse storage space. 


Buffalo Plans Port Expansion 

An organization, composed of vessel 
owners, elevator managers and officials 
from steel and iron industries of Buf- 
falo, N. Y., has been formed to advance 
river and harbor improvements at that 
city. Edwin T. Douglass has been ap- 
pointed temporary chairman of the or- 
ganization, known as the Buffalo Har- 
bor Improvement Association. 


Terminals for Oil Companies 

Contract has been let to the Raymond 
Concrete Pile Company, Munsey build- 
ing, Baltimore, for the building of a re- 
inforced concrete and steel pier for the 
Standard Oil Company, to cost approxi- 
mately $400,000. A one-story shed of 
concrete will be erected on the pier. 

The General Petroleum Corporation, 
Seattle, Wash., is planning to spend 
$400,000 for the erection of an oil stor- 
age plant and a 600-foot ocean wharf 
near the northwest corner of Harbor 
Island. W. A. Dudley is district man- 


ager. 
The Texas Company, Jacksonville, 
Fla., has commenced important ter- 


minal improvements at this port, in- 
cluding the building of additional docks 
and warehouses on property previously 
owned by Upchurch Lumber Company. 
The Mexican Petroleum Company is 
constructing a barge of 2,000-barrel ca- 
pacity to be operated at the Talleyrand 
avenue terminal. ; 

The Mexican Petroleum Company has 
applied to the Harbor Board of Balti- 
more, Md., for permission to construct 
a bulkhead at Fishing Point. It is re- 
ported that a refinery to cost about 
$1,000,000 will be built on the site. A 
pier for the use of the company’s steam- 
ers is also reported to be in contempla- 
tion. Application for building privilege 
has not yet been entered. The Mexican 
Petroleum Company is capitalized at 
$78,000,000. 


Navy Department Contracts 
Awarded 

The Bureau of Yards and Docks, 
Navy Department, Washington, D. C., 
has awarded the following contracts: 

Building of a paint shop and paint 
storage building at New Orleans, to 
James A. Petty, for $22,000; installa- 
tion of piping and equipment and a 
power plant at New York, to the Lord 
Construction Company, New York, for 
$42,069; extension of pneumatic tube 
system at Hampton Roads, Va., to 
Standard Carrier Company, New York, 
$27,637; boiler installation at Pearl 
Harbor, Hawaii, to Mr. Ewery, Hilo, 
Hawaii, $1,609; installation of refriger- 
ating plant equipment at Wards Island, 
N. Y., to Frick Company, Waynesboro, 
Pa., for $21,074; additions to crane run- 
way on shipbuilding slips 2 and 3, at 
Philadelphia, Pa., to the American 
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Bridge Company, Washington, D. C., 
for $137,300; building of substructure 
for foundry and piers A, B and C, 
Philadelphia, Pa. to the Wark Com- 
pany, Philadelphia, Pa., for $7,695; five: 
bronze propellers for 7,500-ton concrete 
tankers, to William Cramp & Sons Ship. 
& Engine Building Company, Philadel- 
phia, Pa., for the lump sum of $39,295; 
five propellers of the same type to Paul’ 
S. Reeves & Company, Inc., Philadel- 
phia, Pa., for the lump sum of $38,112; 
special work in the building of a power 
plant at the New York Navy Yard, to: 
cost $9,925, to the Guarantee Construc- 
tion Company, 140 Cedar street, N. Y. 

The McLean Construction Company, 
Fidelity building, Baltimore, Md., has. 
received a contract for building a boat 
basin and wharf bulkhead at Indianhead, 
Md., for the Navy Department. The 
construction will cost $38,900. 

G. A. Fuller Company, 131 State street,. 
Boston, Mass., has received a contract 
for building a storage shed and steel 
shack at the yards of the Boston Nayy 
Yard. The construction will cost about: 
$75,000. 


New Port Projects 

The city of New London, Conn... 
through a special committee of bankers: 
appointed by Mayor Morgan, has de- 
cided to limit the issue of bonds for port 
improvement to $500,000 for the pres- 
ent. Further limitation has been sug- 
gested in restricting the amount of 
bonds to be expended in this connection: 
to the sum of $200,000, or $250,000 dur- 
ing any one year. 

Cincinnati, Ohio, has passed an ordi- 
nance providing for the expenditure of 
$178,500 for water-front improvements. 

The city of Tuscaloosa, Ala., will is- 
sue bonds to the amount of $25,000 for 
the purchase of a wharf site east of the 
waterworks above Lock 12. A bond 
issue of $50,000 is also available to 
erect a suitable landing and equip it 
with modern cargo-handling machinery. 

New Orleans, La., Port Commission- 
ers have been authorized to issue bonds: 
for $8,000,000 to be expended in finish- 
ing the construction of the Industrial 
Canal, and for constructing coal storage: 
facilities, enlarging cotton warehouses 
and installing coal-handling machinery. 

Fort Peirce, Fla., has voted to issue 
bonds to the extent of $80,000 to con- 
struct an inlet from the Atlantic Ocean 
into Indianhead River. McMullen & 
Horton are the contractors. 

Coos Bay, Ore., is considering the 
construction of a dock for the use of 
vessels entering that port. 

Contract for building a pier and bulk- 
head in Bodkin Creek, Md., was. 
awarded to Dorsey Miller Company, 
Baltimore, Md., on March 6. 


Government Work in Prospect 

Proposals were opened on March 8 
for furnishing two steel boiler feed 
tanks to the Emergency Fleet Corpora- 
tion on Inquiry No. 1303-H. No award 
is yet announced. 

The Bureau of Yards and Docks,. 
Navy Department, Washington, D. Cc, 
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has invited proposals on the erection of 
one 2,300,000-gallon steel water tank at 
an estimated cost of $15,000, at Provi- 
dence, R. I. 

Proposals are open for the building 
of a timber wharf at Norfolk, Va., esti- 
mated cost of which is now given as 
$80,000. 

A $15,000 water tank is to be erected 
at Newport, R. I., under the direction 
of the Bureau of Yards and Docks, 
Navy Department, Washington, ID, C, 

A fire protection system to cost about 
$30,000 is to be installed in the Navy 
Yard, Philadelphia, Pa., under the direc- 
tion of the Bureau of Yards and Docks, 
Navy Department, Washington, D. & 

At the galvanizing plant to be built at 
Norfolk, Va., several large cranes are to 
be installed, for which bids are now 
open at the Bureau of Yards and Docks. 
Navy Department, Washington, D. C. 

The Bureau of Yards and Docks, 
Navy Department, Washington, D. Cor 
is about to open proposals covering the 
installation of two 15-ton electric travel- 
ing cranes at an estimated cost of $70,000. 

The Bureau of Yards and Docks, 
Navy Department, Washington, D. és 
will open proposals on March 24 for the 
building of a wet basin boat shed at 
Pensacola, Fla., at an estimated cost of 
$60,000. 

Bids are open after March 17 for 
the building of a steamship and naviga- 
tion building at Annapolis, Md., for the 
Navy Department. The construction 
will cost about $800,000. 

The army warehouse and wharf at 
New Orleans, La., will be completed. 
Work was temporarily suspended at the 
yard pending a decision of the War De- 
partment. 

The Government will rebuild the 
wharf and quarantine station at Port 
Morgan, Mobile, Ala. The construction 
will cost about $20,000. T. Judge is the 
contractor. 

The Vilter Manufacturing Company, 
872 Clinton street, Milwaukee, Wis., has 
entered the lowest bid of $20,935 for the 
building of a refrigerating plant equip- 
ment at Ward’s Island, New York, for 
the Navy Yard. 

The building of a $500,000 dry dock 
by the Bruce Dry Dock Company, Pen- 
sacola, Fla., has been approved by the 
Shipping Board. 


Bids on Rudders Withdrawn 


The United States Shipping Board 
has announced to prospective bidders 
on inquiry No. 1270, revised (date Feb- 
ruary 28, 1919), for forty rudders to be 
placed on 3,500-ton wood ships, that no 
award will be made on the above bids, 
since a number of changes in the de- 
sign of steel rudders are contemplated. 


Barge Canal Terminal 
The lowest bid for the construction 
of the barge canal terminal at Green- 
point, Brooklyn, was received from Post 
& McCord, New York, for $75,718.94. 
The State engineers had placed the cost 
of the work at approximately $09,710. 
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The Matson Navigation Company has 
requested the Board of State Harbor 
Commissioners of California to install 
electric wiring on Piers Nos. 30 and 32 
in San Francisco harbor. The company 
is in the market for various types of 
electrically-operated labor-saving de- 
vices which will be installed on these 
piers. 

A new $125,000 coal hoist, recently 
installed at the L. N. Railroad Com- 
pany’s docks, Mobile, Ala., makes it pos- 
sible to unload two coal cars every fif- 
teen minutes. This represents one of 
the many improvements which have been 
installed to provide for adequate han- 
dling of the Warrior Barge Canal ship- 
ments. 


Crane Transferring Costs in the 
United States 


As evidence of the cost of cargo 
transference by adequate crane facilities, 
the harbor master of the city of Beau- 
mont reports that on March 6 there was 
handled from ship to pier the following 
amount of freight: 2103 barrels of as- 
phalt, lift 40 feet, swing 50 feet, in eight 
hours and thirty minutes at a cost of 
$25.16 to the shippers for the use of the 
gantry cranes, which was at the rate of 
$002 per pound or $.o12 per barrel. 
The crane expense to the shipper in- 
cluding the profit accruing to the city 
for the use of the crane is about 4.4 
cents per ton. 


Larger Ships to Be Built Under 
the New Programme 


It has been reported that under the 
new shipbuilding programme the North- 
west Steel Company, Portland, Ore., and 
the Columbia River Shipbuilding Cor- 
poration, Portland, will each be awarded 
contracts for the building of five 12,500- 
ton steel vessels. The vessels will be of 
a three-decker type and carry reciprocat- 
ing engines of 5,500 horsepower. 

The G. M. Standifer Construction 
Corporation, Vancouver, B, C., which 
had previously received cartcellation or- 
ders on five of the fifteen ships under 
construction, has been asked to furnish 
a report of the material on hand for 
these ships. It is reported that three 
will probably be constructed as originally 
planned. 

Reinstatements have been received by 
the Northwest Steel Company for two 
vessels on the original contract of ten, 
by the Columbia River Shipbuilding Cor- 
poration for two vessels on the original 
contract of eight, and by the Albania 
Engine & Machine Works for two on 
the original contract for four. 

General Manager Frank McLaughlin, 
of the Mobile Shipbuilding Company, 
Mobile, Ala., has reported that instead 
of the cancellation of contracts which 
provide for the building of twenty-four 
5,000-ton steel vessels to be built at that 
yard, the contract will probably be 
changed so that twelve of the ships will 
be of 9,600 tons each. 

It was announced at the monthly 


air 


meeting of the American Ship Building 
Company, Cleveland, O., on February 
26, that no change in the shipbuilding 
programme at that yard was expected. 

When relieved of Government work 
the Groton Iron Works, Groton, Conn., 
plans to build standard vessels for the 
United States Steamship Company, 
which is controlled by C. W. Morse. 
The rumor that ships built at the Groton 
and Noank yards of the Groton Iron 
Works, and at the yards of the Virginia 
Shipbuilding Corporation, Alexandria, 
Va., were to be purchased by a company 
known as the American-Canadian Cor- 
poration for $76,000,000, is reported to 
be without foundation. 


New Plan for Conversion of 
Wood Ships Halts Work on 
Ship Machinery 


The order of the Emergency Fleet 
Corporation, affecting the California, 
Oregon and Washington districts, to 
convert the wood ships now building 
into schooners and barges, has tem- 
porarily stopped all work at the out- 
fitting plants on the coast. The Astoria 
Marine Iron Works, Astoria, Ore., 
which is installing machinery upon 
boats built in that locality, the Grant- 
Smith-Porter Company, Portland, Ore., 
which is equipping vessels built at the 
Portland and St. Johns yards, and the 
Pacific Marine Iron Works, which has 
contracts for fitting out hulls built at 
St. Helens and Columbia City, have 
closed down temporarily until the ex- 
tent of the conversions is known. The 
Willamette Iron Works, which had con- 
tracts for outfitting six of the vessels 
being constructed by the G. M. Standifer 
Construction Corporation, is also af- 
fected. Orders covering engines under 
construction at the Pacific Marine Iron 
Works for the G. M. Standifer Con- 
struction Corporation and for the 
Supple-Ballin Shipbuilding Company’s 
ships, are suspended pending further 
reports. 

As to wooden vessels, only cancella- 
tions for twenty-six vessels have been 
put through. Thirty-eight schooners or 
barkentines are now on the ways, and 
eighty-eight have already been delivered. 

The Coos Bay Shipbuilding Company, 
Marshfield, Ore., has received reinstate- 
ment on contracts for building two of 
the Ferris type vessels under construc- 
tion at its yard, since work was far ad- 
vanced on these particular vessels. 

The Terry Shipbuilding Company, Sa- 
vannah, Ga., has temporarily laid off 
about 700 men at that plant pending 
further orders from the Emergency 
Fleet Corporation regarding the disposi- 
tion of ship hulls now in construction at 
that yard. 

J. A. Rosseter, director general of 
operations of the Shipping Board, and 
Franklin D. Roosevelt, Assistant Sec- 
retary of the Navy, have stated that they 
will use every opportunity to keep ship- 
yards, which are temporarily slack in 
work, busy upon repair work. 
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General Shipyard News 


The Columbia Engineering Works, 
Portland, Ore., delivered the four- 
masted schooner building for C. Chris- 
tensen, 32 Broadway, New York, on 
March 20. The company is also building 
‘a 1,000-ton twin screw motorship for the 
Same party. 

M. M. Davis & Son, Inc., Solomons, 
Md., during the year 1918 launched 


twenty vessels—one 1,800-ton barge for ~ 


the Northern Transportation Company, 
one tug for the Bethlehem Steel Cor- 
poration, fourteen 600-ton barges for 
the Quartermaster’s Department of the 
United States Army, and four tugs for 
the Emergency Fleet Corporation. 

The company has under contract for 
delivery to the Emergency Fleet Cor- 
poration eight tugs, 133 feet in length. 

It is rumored that the Skinner & Eddy 
Corporation, Seattle, Wash., has taken 
over the contracts from the firm of 
J. Coughlan & Sons, Vancouver, B. C. 
The latter company was building steel 
ships of 8,800 tons. 

In a statement given out by the ship- 
yard owners in Seattle, Tacoma and 
Aberdeen, Wash., on March 11, on 
which day it was expected that the ship- 
yards would again be opened for con- 
struction work, the employers estimated 
that the loss in wages alone during the 
present shut-down has amounted to $10,- 
‘950,000. 


The second annual convention of the 
Mississippi Valley Waterways Associa- 
tion will be held in St. Louis, Mo., at 
the Hotel Statler, on April 17 and 18. 


PERSONALS- 


The Institution of Civil Engineers, 
London, elected upon its roll of dis- 
tinguished honorary members on Janu- 
ary 28 the following: Marshal Foch, 
O. M.; Field Marshal Sir Douglas Haig, 
K. T., and Admiral Viscount Jellicoe, 
of Scapa, G. C. B., O. M. 

Vice ADMIRAL FRED W. Grant has 
been assigned as commandant of the 
Washington Navy Yard and superinten- 
dent of the arsenal there. 

JosepHus Dantets, Secretary of the 
Navy, left for Europe on March 15, ac- 
companied by Rear Admiral D. W. Tay- 
lor, head of the Bureau of Construction 
and Repair, and Rear Admiral Robert 
S. Griffin, head of the Bureau of Steam 
Engineering, to study European naval 
construction with a view to formulating 
plans for the future naval programme 
of the United States. 

GENERAL Guy E. Tripp, formerly pres- 
ident of the Board of Directors of the 
Westinghouse Electric and Manufactur- 
ing Company, has been decorated by the 
United States Government with the dis- 
tinguished service medal for his excel- 
lent work in systematizing methods and 
practice in the Ordnance Department. 

CAPTAIN J. F. Brain has resigned as 
Manager of the North Pacific district 
of the Emergency Fleet Corporation, the 
resignation to take effect April 1. 
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Formal announcement was made on 
March 9 of -the resignation of Bain- 
bridge Colby from the United States 
Shipping Board, in which organization 
he has served as commissioner since 
August 8, 1917. No successor has yet 
been announced. 

Captain W. A. Macer, who has been 
active in the wood ship division of the 
United States Shipping Board, will suc- 
ceed Captain Blain as manager of the 
Pacific Coast division. 

REAR ADMIRAL RosBinson will succeed 
Captain William R. Rush as command- 
ant at the Boston Navy Yard. 

J. J. Davis, secretary-treasurer of the 
Galveston Wharf Company, has been 
appointed agent for the United States 
Shipping Board in Galveston with jur- 
isdiction over Texas territory. 

Mayor MarsHaty R. PucH, who previ- 
ously served as post engineer at the 
Bordeaux embarkation camp, is now en- 
gaged in work with the United States 
Shipping Board in the contract depart- 
ment. 

Rear ADMIRAL JAMES H. GLENNON has 
been appointed Commander of the third 
naval district with headquarters at New 
York, following the retirement of Rear 
Admiral Nathaniel R. Usher. 

Carr. NicHoLAs JELustcH, who has 
acted as inspector for the Reading Com- 
pany at the Coastwise Shpibuilding 
Company’s yards, Baltimore, has re- 
turned to Philadelphia. During his ap- 
pointment in the yard he supervised the 
construction of fifty-two ocean-going 
vessels. Ten of these, aggregating 17,- 
ooo tons, were built at the Locust Point 
yard of the Coastwise Shipbuilding 
Company. i 

Mervin P. Brtups has been ap- 
pointed assistant director of the South- 
ern Division of Operation of the United 
States Shipping Board. His appoint- 
ment became effective February 15. 

Unitep Srates ENGINEER W. D. 
FatRCHILD, in charge of locks and dams 
on the Monongahela River, is inca- 
pacitated for work on account of a 
severe breakdown. 

H. L. Strout, chief investigator of the 
plant protection bureau of the United 
States Shipping Board, stationed at San 
Francisco, has resigned. 

CuristopHER M. Gorpon has again 
been appointed president of the Los 
Angeles Harbor Commission, Los Ange- 
les, Cal. 

Capt. W. N. Harr has been named 
superintendent of the Hampton Roads 
district of the United States Shipping 
Board. 

May. Gen. WitttAm M., Brack, chief 
of the army engineers, has been ap- 
pointed chairman of the Port and Har- 
bor Facilities Division of the Shipping 
Board. 

Maj. Joun C. CusHING, it is reported, 
will succeed A. B. Clegg as assistant 
director of the Shipping Board’s Di- 
vision of Operations in New York. 

Henry W. B. Zunpt, manager of the 
New York branch of the Department 
of Shipping Information of the United 
States Shipping Board Emergency Fleet 
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Corporation, has tendered his resigna- 
tion to take effect April 1. 

Wiiiam T. DonNELLy, consulting 
engineer, New York City, has been re- 
tained to make a survey of the harbor 
of Mobile, and to suggest necessary har- 
bor improvements. The survey will in- 
clude the examination of the Arlington 
dock development plans and a report of 
the work already completed and that 
still in contemplation. 

Joun TorreNce has been elected 
president of the Shipping Federation of 
Canada. 

Cot. Prerer O. Knicut, of Tampa, 
Fla., who has been active for several 
months as general counsel and vice- 
president of the American International 
Shipbuilding Corporation at Hog Island, 
has returned to Tampa. In the future 
he will be at Hog Island only when par- 
ticular circumstances make his presence 
necessary. 


OBITUARY 


Henry Rocers MALtory, one of the 
most widely-known steamship men in 
America, formerly president of the com- 
pany bearing his name, and retired 
president of the Atlantic Gulf & West 
Indies Steamship Lines, died suddenly 
on March 4 at Winter Park, Fla. 

Mr. Mallory became president of the 
New York & Texas Steamship Company 
in 1893. In 1906 the Mallory interests 
were merged with several other large and 
important steamship companies. In 1908 
a reorganization of the members com- 

posing the various steamship lines was 


Henry R. Mallory 


carried out. Mr. Mallory, who was 
chairman of the reorganization com- 
mittee, placed the business of the pres- 
ent firm on a substantial foundation. 
In 1915, when Mr. Mallory retired from 
active business life, it was reported that 
the Atlantic Gulf & West Indies Lines 
were worth more than $100,000,000. 
Hirary A. Herpert, Secretary of the 
Navy during Cleveland’s second admin- 
istration, died at Tampa, Fla., March 6. — 
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IN OUR MERCHANT MARINE 


the Terry turbine has proved its efficiency, low cost of repairs and reliability driving 
pumps, generators and fans under the hardest condition of service. For years the Ward 
Line, Munson Line, Union Steamboat Line, Oceanic Steamship Company and American 
Hawaiian Steamship Company have found the Terry ideal for such use. Because of the 
excellent record made on the steamers of other lines, the Mallory Line chose 
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for driving the 2-25 kw. 125 
volt lighting sets. These are 
mounted as shown in _ the 
illustration on a light steel struc- 
ture. Light weight and entire 
absence of vibration thus makes 


possible a great saving in space 
and the avoidance of heavy mas- 
sive foundations. The experi- 
ence of the above mentioned 
lines together with that of other 
steamship companies makes it 
advisable for you to 


Lighting Sets Steamer Henry S. Mallory 


SPECIFY TERRY FOR YOUR BOATS 
The Terry Steam Turbine Co. Hartford, Conn. 
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More Cancellations 


rN a statement issued on April 25, the chairman of the 
Shipping Board announced that in figuring out the 
balancing of the merchant fleet it is now found necessary 
to cancel an additional 2,000,000 tons of steel ships and 
that the Shipping Board is now considering cancelling all 
contracts where keels have not actually been laid. As 
shown in our last issue, previous cancellations of con- 
tracts for steel vessels since the signing of the armistice 
amounted to over 2,000,000 tons, so the latest order re- 
duces the steel shipbuilding programme by over 4,000,000 
tons, with the prospect of more cancellations to follow. 
With the return of peace conditions, some such revision 
of the Government shipbuilding programme was not un- 
looked for, because of the fact that previous unfilled con- 
tracts had been let at war prices. In some of the old and 
established yards the Shipping Board is paying from $195 
(40/12/6) to $225 (46/17/6) per ton for cargo steamships 
and oil tankers, and in some of the new and inexperienced 
yards as much as $300 (62/10/0) per ton for cargo ships. 
Future tonnage for the Shipping Board obviously should 
be built on peace prices rather than on war prices. 


Let the Shipyards Take Foreign Contracts 


~CTING under the direction of the council, the execu- 

tive committee of the National Merchant Marine 

Association recently filed with the United States Shipping 
Board the following resolution: 

“Resolved, that in the opinion of the council of the 
National Merchant Marine Association all American ship- 
yards should be allowed to take orders for the construc- 
tion of ships for foreign buyers in cases where neither the 
United States Shipping Board Emergency Fleet Corpora- 
tion nor domestic buyers are able or willing to furnish the 
yards with orders to keep the ways occupied; and that a 
copy of this resolution be transmitted to the United’ States 
Shipping Board for action.” 

In acknowledging receipt of this resolution, the acting 
secretary of the Shipping Board stated that the present 
attitude of the Board in the matter of declining to grant 
permits for construction. for foreign account is based on 
the expressed desires of the President of the United 
States that no orders for construction of steel ships for 
foreigners be placed in American yards. The present 
Opinion in this matter is predicated on the yet unsettled 
condition of world affairs and the present very acute situa- 
tion with respect to steel tonnage. He concludes by saying 
that America needs every ship that she now has or that 
can be built in the near future, and it is deemed wise to 
conserve for the present the shipbuilding facilities of the 
United States for the construction of vessels to fly the 
American flag. : 

The attitude of the Shipping Board, as expressed in 
the foregoing, would undoubtedly be heartily approved by 


if 


y fi 
all shipbuilders if it werenot tbr the fact Government 
contracts in many yards, and-especially in some of those 
on the Great Lakes, will soon be completed and ways will 
be vacant for other work. Domestic buyers are not show- 
ing any tendency to place orders in the immediate future, 
or at least until the policy of operating the merchant ma- 
rine has been settled. There is the prospect, then, of idle 
ways in some shipbuilding districts and consequent reduc- 
tion of trained shipyard forces, a condition that will not 
tend to conserve American shipbuilding facilities. Ship- 
builders realize that the only way in which their organiza- 
ton, equipment and trained personnel can be Boncerved is 
by keeping the yards fully occupied with work. Under 
existing conditions, therefore, in cases where neither the 
Government nor domestic buyers are able or willing to 
furnish the yards with orders, it would seem the height of 
folly not to permit such yards to accept orders for foreign 
account and thereby enable them to keep their plants in 
full operation at a high state of efficiency against the 
time when their facilities will be urgently needed for 
domestic work. 


Shipbuilding Prospects 
N the discussion of foreign trade at the Sixth National 
Foreign Trade Convention recently held in Chicago, 
ships were admitted to be the controlling factor, and. the 
question of the economical building and operation of ships 
received a large amount of attention. Speaking from the 
point of view of a shipbuilder, Homer L. Ferguson, presi- 
dent of the Newport News Shipbuilding & Dry Dock Com- 
pany, pointed out that under the necessity and stress of 
war the shipbuilding capacity of the United States has 
been developed to a point where it can produce ships at a 
rate in excess of the world’s requirements, but that at 
present American shipbuilding is at the peak of its pro- 
ductive capacity and many shipyards are facing the cessa- 
tion of work during the current year, as all contracts on 
hand should be completed during 1920, and many earlier 
than that. 

“The shipyards of the country,’ said Mr. Ferguson, 
“have equipment to build vessels in any size up to the 
largest vessel afloat, and to build the smaller sizes of less 
than 10,000 tons deadweight in any number required. The 
men who have been employed in the shipyards will re- 
main if steady employment at good wages is assured. 
The wages of first-class mechanics engaged in shipbuild- 
ing in Great Britain, as recently reported by a representa- 
tive British shipbuilder, are $20 (4/3/4) to $25 (5/4/2) 
per week, whereas the wages of similar mechanics in the 
United States are from $34 (7/1/8) to $40 (8/6/8) per 
week. American shipbuilders have for many years been 
urged to build ships as cheaply as they are built in Europe, 
and many of the foremost industrial authorities in this 
country have argued that we should compete with them 
in shipbuilding as we do in many other lines of manufac- 
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turing. Repetition or manufacturing processes in a ship- 
yard, however, are exceedingly small, and, except for his 
ancient aversion to labor-saving tools, the European work- 
man in a shipyard has had the reputation among ship- 
builders of doing as much work as an American workman ; 
their greater skill and experience in the minor trades off- 
set to a large extent our use of more modern equipment. 
American shipowners state that it is very difficult, if not 
impossible, for them to compete with foreign owners on 
account of high wages paid and more men required. It is 
interesting in this connection to note that the wages of 
seamen constitute probably from 7 to 12 percent of the 
cost of operation of a vessel, whereas in the building of a 
vessel in a shipyard from 40 to 50 percent of the total cost 
is labor.” 

In discussing the possibilities of the future of the ship- 
building industry, Mr. Ferguson did not consider the out- 
look particularly bright. A large amount of capital has 
been invested in building new and enlarging old shipyards, 
but it has been invested under abnormal conditions and is 
greatly in excess of the amount which would have been 
required in normal times. Unless it is written off, plentv 
of work at good prices will be necessary to keep some of 
the yards going on acount of the high fixed charges. The 
recent reduction in the price of steel has not brought it 
within the range of 1913 prices, and the prices of ship- 
building material and equipment are on a high level. Ship- 
building wages have gone up over 150 percent. The cost 
of steel vessels per ton, therefore, will be two or three 
times the pre-war prices until industrial conditions change. 
On the other hand, Mr. Ferguson pointed out a lesson 
that should have been learned from the war, and which, 
if heeded, should be a source of encouragement for ship- 
builders. It is that there is not time after war is declared 
to build the necessary ships, and a large output of ships 
must be maintained in peace times to keep the shipyards 
at a high state of efficiency—in other words, we must be 
prepared. 

Shipbuilding in the future, according to Mr. Ferguson, 
will depend largely upon the kind of merchant marine 
policy we adopt, as ships can only be sold to those who de- 
sire to employ them in remunerative trade. If it is worth 
while for the United States to expend nearly $4.000,000,000 
(£820,000,000) to build a merchant marine in time of war, 
it is worth something to build one in time of peace, and it 
is thought by competent observers that $100,000,000 
(£20,500,000) spent before the war would possibly have 
saved $1,000,000,000 (£205,000,000) during the war. 

Another possibility in the future of American shipbuild- 
ing, which just now is receiving little consideration from 
the Government, was emphasized bv James A. Farrell, 
president of the United States Steel Corporation and chair- 
man of the National Foreign Trade Council. who stated 
that our shipyards will soon overcome our domestic and 
naval requirements, and when these are realized and 
maintained we should build for the world’s markets. 
American ships were once among the largest of our ex- 
ports, and, according to Mr. Farrell, there is no reason 
why they should not be so again. While all shipbuilders 
may not share Mr. Farrell’s optimism in the belief that be- 
cause we can sell locomotives, freight cars, agricultural 
machinery and other products of the mechanic arts to all 
the markets of the world we shall be equally successful 
in the export of steamships; nevertheless, the amount of 
tonnage booked by American shipbuilders for foreign ac- 
count during the early months of the war should not be 
forgotten, and if the market for vessel tonnage is such 
that American yards can compete for such business, this 
advantage should not be denied them. 
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LETTER TO THE EDITOR 


We Have a Standard Type of Ship—Let 
Us Have a Standard for Building Ships 


The hull foreman is the highest officer representing the 
hull department in charge of a single ship. It is his duty 
to direct and co-ordinate the work of the several craits 
who achieve the results of a completed ship, not, of course, 
including the machinery. He should be tactful in the han- 
dling of men, as well as quick in the determination of the 
thousand and one problems requiring his decision daily. 

He should be competent to analyze the ship and able to 
visualize the ultimate intended result; to picture in the 
mind’s eye the vital features of the ship stripped of all 
detail. He is then, and not before, in a position to build. 
He should be active physically and mentally; physically, 
because of the need of constant patrol of the ship from 
bow to stern, from keel to decks, so that he may see and 
know every detail of the work as it progresses. Woe 
unto the hull foreman who does not so patrol, for there 
is scarcely a job but requires just a bit of advice as to its 
accomplishment. If some job goes wrong, the hull fore- 
man is the man to blame, for he is the all-wise. 

The hull foreman may judge his standing with his 
superiors by the degree of latitude allowed him in the 
planning of his work. If he be permitted to plan, his 
standing of importance is high; if he be allowed no initia- 
tive in planning, his standing is nil. This rule is an in- 
fallible standard in determining the very important ques- 
tion of standing. 

The right of the hull foreman to plan the work is of 
greater importance than merely to gage his standing with 
his superiors, for it is this right to plan that makes the 
job worth having, life worth living—that takes into ac- 
count the human element, the driving quality of pride de- 
rived from knowledge of creative instinct, the impulse to 
a good job well done. 

The matter of standardizing the building of ships im 
the several yards has been given an impetus because of the 
building of standard ships. This has given opportunity 
for men inclined to fads and fancies to invent all kinds 
of schemes and devices for their building. The enthusiasm 
of a man who has been bitten with the bug of standardiza- 
tion often leads him to great lengths under the “standard 
of standardization” and the so-called standard quickly de- 
teriorates into a mere set of detailed rules which are 
fastened on the back of the unfortunate hull foreman as 
was the legendary “Old Man of the Sea” on the back of 
the unfortunate castaway. 

The distinction between a standard for building ships 
and a set of rules for building ships is of importance only 
as it affects results; and results are important, since they 
determine the success or failure of a shipbuilding bus‘ness. 
A standard for buildine ships should be a general plan of 
erection and fairing that might apply to any shin. It 
should be stated simply and clearly, stripped of all un- 
necessary verbiage and detail. It could be stated on a 
very few pages of typewritten matter. Having deter- 
mined the standard, it should be adhered to by all hull 
foremen. ; 

As distinguished from a standard, there is the faddist’s 
set of rules, which are always ironclad, and in their detail 
usually impossible of performance. 

The view of a man of this type is usually limited by the 
sheets of paper which contain his so-called standard. The 
building of ships is something more than a diversion. It 
is essentially a business representing a financial invest- 
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ment. The faddist, however, will brook no interference 
with his foible by such bourgeois matters as business. His 
only financial interest pertains to salary. 

The cost of storing and providing material to permit the 
building of ships by rule would be enormous, and, indeed, 
would often be impossible of performance without causing 
vexatious and expensive delay. But building of ships by 
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rule takes no account of these details nor of the human 
element involved in the matter of delay. Men delayed in 
their work are willing to have the condition of delay con- 
tinued indefinitely. The spirit and habit of work once 
destroyed are lost. 

Let’s establish a standard for building ships! 

Chester, Pa. Wititam F. DELEHANTY. 


Prices Yesterday, Io-Day and Io-Morrow 


IN 0), 12% 


AUSTIN* 


For business, big or little, to prosper or even keep in step with the rapidly changing 
conditions in the financial world, there must be a clear understanding of the causes 
which influence the rise and fall of prices. At an industrial conference of the Edttortal 
Conference of the New York Business Publishers’ Association, held in New York on 
April 11, Mr. Austin, the foremost statistician in financial affairs in the United States, 
if not in the world, clearly analyzed the conditions during the war which caused the 


world-wide advance in prices. 


A brief summary of this address is given below, and 


from this it will be seen that the outlook for a marked or rapid decline in prices, which 
has been anticipated by many with the ending of the war, does not seem encouraging, at 


least in the near future —TuHeE Epitor. 


HE chief causes of the world advance in prices ap- 

pear to be, in the opinion of the speaker, the in- 
flation of world currency, coupled with the “scarcity de- 
mand” and the consequent advance in labor costs. The 
prospect of material reductions in the near future would 
depend upon the possibility of the removal or modification 
of the chief causes of the advance. 


Cuier Causes oF ADVANCE IN PRICES 


Stated chronologically, the chief causes of the advance 
seem to have been, first, the “scarcity demand” for war 
materials, food, clothing, manufactures, manufacturing 
materials and the labor required for their prompt pro- 
duction, but this was quickly followed by an enormous 
world inflation, in which paper money with a face value of 
$36,000,000,000 (£7,380,000,000) was emitted by the print- 
ing presses of the countries at war, and the legal tender 
circulating medium of the world was thus advanced from 
$15,000,000,000 (£3,080,000,000) in 1913 to over $45,000,- 
000,000 (£9,230,000,000) in 1918, most of the gold for- 
merly in circulation passing into the vaults of the govern- 
ments and their great banks as a partial basis for this 
greatly enlarged paper currency. 


Enormous INFLATION IN Four YEARS 

The face value of the paper currency issued in the four 
years of the war was greater than the value of all the 
gold and all the silver mined in all the world since the dis- 
covery of America. Meantime, the national debts of the 
world have advanced from $40,000,000,000 (£8,200,000,000 ) 
in 1913 to $220,000,000,000 (£45,100,000,000) in 1919, and 
the annual interest charge from $1,750,000,000 (£359,- 
000,000) to $10,500,000,000 (£2,150,000,000); and this 
quintupling of governmental promises to pay had also an 
important bearing upon the world finances, while. the fact 
that bank deposits in the fifteen principal countries of the 
world grew from about $25,000,000,000 (£5,125,000,000 ) 
in 1913 to approximately $73,000,000,000 (£15,000,000,000 ) 
in 1919 still further increased the currency supply, es- 
pecially in countries like the United States, in which the 
check plays so important a part in current business trans- 
actions. 


* Statistician of the National City Bank of New York. 


This enormous inflation thus brought about, coupled 
with the continued “scarcity demand” for food, manufac- 
tures, manufacturing material, and labor required for their 
production, was accompanied by great advances in prices— 
first in the materials for the war, the advances gradually 
extending to other articles which their respective pro- 
ducers must exchange for those in which the advance had 
already occurred, and this made the advance in prices 
world-wide and applying to all classes of articles, irrespec- 
tive of their immediate relation to the requirements of the 
war. 

PROBABLE TREND OF FUTURE PRICES 

The chief question involved in a consideration of the 
future of prices is whether there is a prospect of an early 
removal of the causes of the advance. 

The “scarcity demand” still continues in everything ex- 
cept war supplies, and even in that line is not entirely 
ended, since there are about 15,000,000 men still under 
arms. The demand for food is as insistent as ever, owing 
to the disordered state of the population of Central Europe 
and the impoverished condition of the neglected soils of 
all that continent, while the factories and empty shelves of 
all the world are clamoring for new supplies which ran 
low during the war period. 


Earty Repuction In Prices UNLIKELY 


As to a material reduction in the inflated currency, the 
prospects for the near future do not seem encouraging 
in view of the fact that the 1919-20 “budgets” of the prin- 
cipal countries of the world now being made up call for 
fully four times as much money as those of the year pre- 
ceding the war, suggesting that the governmental demands 
in the first peace year after the war will be about $50,000,- 
000,000 (£10,250,000,000), as against about $12,000,000,000 
(£2,460,000,000) in 1913, and that the governments which 
must quadruple their demands upon their taxpayers and 
prepare for a reduction of their debts will hesitate about 
reducing the amount of money in circulation. 

While there may be a slight downward trend in the 
general price level and distinct reductions in certain ar- 
ticles, the difficulty in removing the chief causes of the 
advance suggests that the general reduction in prices in 
the near future may not be as rapid as had been anticipated. 


Problems Confronting American Shipyards” 


Analysis of Conditions in the Shipyards—Reasons for the High Cost of Ship 
Construction—Removal of Existing Inefficiencies Suggested as a Remedy 


BY HOLDEN A. EVANS? 


HE shipbuilding industry of this country is in a 

peculiar condition. Before the war we had little 
oversea merchant shipbuilding. The war brought urgent 
demand for merchant ships. Large plants were built, 
both by the Government and private enterprise, and thou- 
sands of unskilled men were employed in these plants. 
To-day this country has greater shipbuilding facilities 
than any other country. These facilities are largely 
manned by untrained and half-trained men. The problem 
before the shipbuilders, therefore, is—what is to be done 
with these great plants and the army of workmen em- 
ployed therein? 

This must be answered by the Government and the 
people of this country. At present all of these plants are 
engaged on Government work. The Government has can- 
celed many contracts and suspended others. The ship- 
builder is forbidden to take foreign contracts. The Ameri- 
can shipowner will not place any orders. If these ship- 
building plants are to continue in operation, they must 
be given work by governmental agencies. 


SHIPBUILDING Costs HERE AND IN GREAT BRITAIN 


Before the war cargo ships were built in Great Britain 
at from $30 to $40 (6/5/0 to 8/6/8) per deadweight ton. 
At the same time, some cargo ships of similar type were 
built in this country at from $60 to $70 (12/10/o to 
14/11/8) per deadweight ton. But the American ship- 
builder made no money at these prices. The American 
shipyards were either bankrupt or on the verge of bank- 
ruptcy. 

To-day contracts are being placed in Great Britain at 
$100 to $120 (20/16/8 to 25/0/o) per deadweight ton. 
In this country, under present conditions, it will cost the 
shipbuilder from $170 to $180 (35/8/4 to 37/10/0) a ton 
to build the same ship. This is not a pleasant prospect 
either for the shipbuilder or for the country. 


Causes oF Hicu Cost oF SHIPS IN THE UNITED STATES 

The high cost of construction in this country is due to 
the following: 

(1) High cost of wages. The wages to-day are 
double what they were before the war. The wage sched- 
ule which was fixed by orders of the Government is ap- 
proximately double the rates paid in Great Britain. 

(2) The high cost of material. Before the war steel 
plates could be bought at $1.10 (4/7), while lately they 
were $3.25 (13/6%4)—approximately three times as much 
as before the war. All other material costs have greatly 
increased. 

(3) The inefficiency of a large number of unskilled 
men taken in the yards, due to the enormous plant ex- 
pansion. 

(4) Inefficiency due to rush war methods. On account 
of the urgent military need of ships, speed of construction 
was the only thought. This brought about extravagant 
methods. One of the results of these rush methods is 
that the old trained men are not as efficient to-day as they 


* From an address delivered at the National Marine League dinner, 
Hotel Commodore, New York, March 27. 7 : 

+ President. The Baltimore Dry Docks & Ship Building Company, 

Baltimore, Md. 


were before the war. It will take some time to bring them 
back to norma! efficient methods. 

(5) The inefficiency due to the rapid increase in wages. 
The men do not work as steadily as before the war. There 
is much more lost time. 

This statement of facts will not be disputed by any ex- 
perienced shipyard manager. What, then, is to be done 
to continue shipbuilding in this country ? 

AMERICAN SHIPYARD WorkKErRS Nort THE Most EFFICIENT 
IN THE WorID AT PRESENT 


You will be told by some that the American workman 
is the most efficient in the world and that this is the 
answer. The American workman in some trades is the 
most efficient, but this is not true at the present time in 
shipbuilding. Ask Homer Ferguson of Newport News, 
Joe Powell of Bethlehem, Harry Mull of Cramps, Joe 
Tynan of the Union Iron Works, or any other experienced 
shipbuilder. They will tell you that shipbuilding is a 
trade difficult to master. They will tell you that the 
majority of their skilled men gained their skill and ex- 
perience in shipyards abroad, and, furthermore, that the 
shipyards to-day are filled with men who are just begin- 
ning to learn. 

What, then, is the real answer? It is probable that 
wages abroad will rise, and that the difference between 
our wages and theirs will not be so great as it is at present. 
The cost of material will surely fall, and it seems as if 
in the near future our material for shipbuilding will be as 
low as it is abroad. The real answer is: Remove the 
various inefficiencies that exist at present and educate and 
train the workmen. 

INEFFICIENCY Musr Bre ELIMINATED 


There is no trade or profession which an American 
cannot master if given opportunity and time. But you 
can’t expect us to learn shipbuilding in a few months in 
which we have been engaged in the work on a large scale. 
You can’t expect us to compete with managers and work- 
men who have had years of experience while we have 
only had our first lesson. It is probable that in the opera- 
tion of ships on a large scale similar conditions will be 
found. American operators mtst be given time to learn 
before they can be expected to compete with those who 
have had years’ and years’ experience. 


SuipyArps Must Have Suips to BUILD 


We in the shipyards must have work to do—that is, ships 
to build—and we must have time in which to educate our 
staff, our foremen and our workmen if you expect us to 
compete with the world. If we are to maintain a great 
American-built, American-operated merchant marine, the 
American people must in some way or another pay for the 
excess cost while we are learning to build and learning to 
operate. In no other way will we ever get it. 

The American people are thoroughly convinced of the 
absolute necessity for our own merchant marine, and we 
are going to have it. But the facts must be learned and 
the case presented fairly and squarely to the people. They 
will be willing to pay the price, provided it is a fair price. 

But don’t be misled, don’t make any mistake—the price 
must be paid if we are really going to get a great mer- 
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chant marine. We have plants and machinery superior to 
the equipment abroad; we have aggressive and efficient 
shipyard managers; we have ingenious and intelligent 
workmen. What a magnificent foundation! But we must 
have more than the foundation; we must build on this 
foundation. Just as in golf—just as in any business or 
profession—you must have practice if you are to compete 
—if you are to excel. 


So it is in shipbuilding. Give the shipyards and the 
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American workmen in those shipyards a chance—a fair 
trial. Give the well-equipped plants ships to build, allow- 
ing a fair margin of profit. Let our managers and work- 
men have an opportunity to learn and progress. If you 
will do this, the extra cost will be well expended—I 
promise you that—the shipbuilding industry will nobly 
respond, and in a few years the United States will be 
the greatest and most efficient shipbuilding country of the 
world. 


Problems of the American Merchant Marine 


BY LAWRENCE B. CHAPMAN 


To establish the American merchant marine upon a permanent basis, it is necessary 
to take advantage of the possibilities for American ships to compete with those of other 


nations. 


In this article the author, who is a trained naval architect with experience 


both in the education and training of naval architects and in the practice of naval 
architecture, summarizes the possibility of the future of the American merchant marine 
im one word—efficiency. The discussion of the subject shows how material advances 
can be made in the competitive race for supremacy by efficiency in design, efficiency in 


construction and efficiency in the operation of ships. 


When tt is realized that both the 


shipbuilding and shipping industries in America are in their infancy, it 1s apparent that 
their development must be carried out along sane lines if their future ts to be assured. 
No one will dispute the author's statement that the possibilities for wmprovement by 
efficient designing, construction and operation of ships are prodigious and that herein, 
other things being equal, lies our opportunity. Ata time when established methods and 
practices must be abandoned to make way for new, there is no better slogan to adopt 
than the watchword proposed by the author—efficiency—TuHeE Epriror. 


NE hears so much at the present time about the 
probabilities and feasibilities of the American mer- 
chant marine that it is worth while to analyze the situation 
and see what the possibilities are for American ships to 
compete with those of other nations. We realize that build- 
ing costs are higher here than abroad, that the American 
seaman is paid higher wages, and that as a nation we are 
not as well educated in shipping as many of the competing 
nations. But do these facts in themselves rule us out of 
competition and leave America’s only hope for a mer- 
chant marine in government ownership? 


Future oF AMERICAN MercHANT MARINE LIES IN 
EFFICIENCY 


America’s hope lies not in government ownership or 
ship subsidy, but in efficiency—efficiency in design, effi- 
ciency in construction and efficiency in operation. It may 
be that in the end a government subsidy in some form may 
be needed; but let this be a secondary or temporary help, 
not the main support as too many are wont to advocate. 

The possibilities for improvement by efficient designing, 
construction and operation are prodigious; and herein lies 
our opportunity. The problem of ship design is perhaps 
the most important of the three, for construction and 
operation depend to a considerable degree on the design. 
In the past the design has too often been merely a technical 
problem of dimensions, deadweight capacity, and power 
to meet the requirements of the owner. A fair amount of 
attention has been given in the design to ease and cheap- 
hess of construction, but little or no attention to the eco- 
nomics of operation. 


Proper TRAINING oF NAVAL ArcHITECTS THE First NEED 


The first need in this field is that the young men who 
are to take charge in the future be properly trained and 
educated. The training of naval architects to meet these 


new conditions demands a radical change in our university 
courses. The student’s contact with the shipbuilding and 
shipping industries must begin at the very outset of his 
training, and the practical, economical and theoretical 
work must all be carried on at the same time. The re- 
quirements of a course of training in naval architecture 
were treated in an article which I contributed to the April 
issue of this magazine and need not be taken up in this 
article. 

The shipbuilding yards and steamship companies should 
make it their duty to assist the students in their studies, 
by giving them summer work and co-operating with the 
universities, perhaps offering scholarships or paying part 
tuition for worthy men in their employ. The establish- 
ment of apprentice schools similar to some of the British 
schools might also be of great benefit. 


ScIENTIFIC RESEARCH SHOULD BE ENCOURAGED 


Research in naval architecture and marine engineering 
should be seriously taken up and every possible problem 
bearing on design, construction and operation threshed 
out. The British government has recently appointed a 
committee and appropriated money for this purpose. 

Again, in the matter of research, the shipyards and 
steamship companies should give liberal assistance. It is. 
for them not only an opportunity but also a responsi- 
bility. Research professors and students:in the universi- 
ties have the leisure time and the aptitude to investigate 
many difficult and intricate problems bearing on merchant 
ship design, construction and operation. That they have 
in the past given valuable data to the industry, the pro- 
ceedings of the various technical societies will affirm. 
Such work as this must be supported by fellowships, 
scholarships and endowments. The British Government 
has supported work of this nature in some degree, the re- 
cent Bulkhead Committee being an example. Might not 
our Government contribute to work of this nature as one 
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of the ways of helping the new American merchant marine ? 

This research work should be mainly along new and 
original lines. The fields of model experiments, stability 
and strength have already been fairly well covered. Ex- 
periments with full-sized ships and self-propelled models; 
investigation of the best form for speed at sea as compared 
with smooth water; propulsive coefficients; frictional re- 
sistance of actual ships; and cargo handling appliances 
are a few of the problems that suggest themselves. 

The naval architect will meet many problems of this 
nature that his exacting duties will leave little time to 
solve; yet to keep our merchant fleet at the forefront, 
these problems must be solved and the method just men- 
tioned offers excellent opportunities. There will be count- 
less problems, especially of an economic nature, that will 
hold the attention of the naval architect. It will be his 
duty to keep the building cost as low as possible, to dis- 
tribute the material to get the maximum strength on the 
minimum steel weight, to keep the cubic space allowed 
for deadweight as large as possible, to study the ship as a 
unit and determine the dimensions, coefficients and speed 
for the most economical performance in service. The 
naval architect’s duties as a representative of a steamship 
company will be dwelt upon later in more detail. 


EFFICIENCY OF SHIPS IN OPERATION NEGLECTED 


As already mentioned, very little attention has been 
given to the consideration of the design for the most effi- 
cient operation in service. The reason for this is because 
the owners have habitually gone to the shipyards for their 
designs instead of working them up themselves. The 
function of the naval architect of the future should be the 
connecting link between the owner and builder. He 
should either be on the owner’s staff or a consulting naval 
architect intermediate between the builder and the owner. 
It should be his duty to adjust the commercial and scien- 
tific properties which are often in conflict with one an- 
other. 

The builder in working up a design to meet stated con- 
ditions of the owner has given his main attention to costs, 
hull and machinery details and construction, ignoring too 
often the fact that the ship is a unit which has to meet cer- 
tain economic conditions. This is but natural, for his in- 
terests lie in these fields and the owner has not forced the 
other problem on his attention; if he had, it is doubtful if 
the builder would have had the necessary experience and 
data at his command. For this reason the steamship com- 
pany should prepare its own designs and submit them to 
the builders. The larger companies could have their own 
designing staffs, while the smaller companies need only 
have a retained or consulting naval architect to care for 
their interests. 


Surpes SHoutp Be Desicnep By Owners’ Nava 
ARCHITECT 


The steamship companies’ naval architects should make 
a thorough study and analysis of the problem in hand and 
determine the proper size, proportions, coefficients, speed, 
‘cargo handling arrangements for maximum efficiency; 
and propelling machinery and propeller revolutions per 
minute, etc., for the required service. He will have all 
the experience, operating data and costs of the steamship 
company at his command; he can observe the performance 
of the ships in service, study the loading and discharging 
problems, make careful observations of the ships while 
docking and repairing, and have a thorough first-hand 
knowledge of the operation and economy of the propelling 
machinery and auxiliaries of the ships of the company’s 
fleet. The design prepared by a naval architect with this 
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information to guide him will fulfill much better the 
owner’s needs and produce the proper ship to give the 
most economical performance in service. An excellent 
paper by John Anderson before the Institution of Naval 
Architects, 1918, touches on some of the economical as- 
pects of this problem. 

A ship designed in this way will be planned for the best 
performance and minimum power in service, not for the 
builders’ trials in smooth water. The owner’s naval archi- 
tect can settle the horsepower, revolutions per minute and 
propeller dimensions for the speed required, and the 
builder need only guarantee boiler performance and the 
horsepower and steam consumption of his engines. 


Detaits Lerr To THE BUILDER 


Many of the details of construction, fittings, equipment, 
etc., can be left to the builder, or determined by consulta- 
tion between the builder and owner’s representative. With 
this arrangement the building yards would be relieved of 
a large part of the expense of working up designs—work 
which is duplicated for every proposal by nearly every 
yard in the country. They would be relieved of exacting 
speed trials and guarantees, all of which add to the cost 
of the ship. In short, the steamship company would work 
up the design and submit it to the builders instead of ten 
or twelve yards each working up their own design and 
submitting it to the owner. 

The propelling machinery with its auxiliaries should re- 
ceive as much attention as that given to the hull. The 
owner’s naval architect should determine the type of ma- 
chinery, boilers and desired fuel and steam consumption 
from his knowledge of the ships in service. Here, again, 
the machinery will be chosen and designed for service at 
sea and not for a trial course. The owners should care- 
fully consider whether coal or fuel oil should be used, 
whether steam or Diesel engines, whether Scotch or water- 
tube boilers, and whether geared turbines, electric drive 
or reciprocating engines should be installed. Each of 
these items must be carefully considered, and saving in 
space and weight must be balanced against cost and fuel 
economy. The details of the propelling machinery should 
be left entirely to the shipyard or engine works. 


SavinG oF Heat Units THE WatcHworp IN Layinc-Our 
MACHINERY 

The saving of every possible British thermal unit should 
be the watchword in the layout of the machinery. A 
careful and searching study must be given to economizers, 
feed heaters, superheaters, high steam pressures and high 
vacua. Economy in British thermal units must be balanced 
against first cost and depreciation. Each piece of aux- 
iliary machinery should receive its share of attention. 
Exacting guarantees should not be required for steam con- 
sumption of auxiliaries, as this increases the first cost. 
The exhaust steam is generally used for feed heating, and 
any economical, and hence expensive, auxiliary is apt to 
be a loss rather than a gain. Keep in mind that guaran- 
tees and rigid inspection increase the cost of auxiliaries. 
Piping layouts should be simplified as much as possible 
and all fittings and valves standardized. The owners will 
have a large experience to draw on for operating costs, 
economy and repairs of propelling machinery, and the 
builder will have a wide knowledge of details, initial costs 
and engineering practice at his command. A complete 
getting together of the two interests should reduce the 
costs both of construction and operation. 


GUARANTEES 


Another point worthy of discussion is the question of 
guarantees. In the above arrangement where the ship- 
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builder assumes practically no guarantee except workman- 
ship, power, and steam and fuel consumptions of main 
engines, it is not so much importance. There will always 
be cases, however, where the shipbuilding company as- 
sumes the whole responsibility for the finished boat and 
guarantees speed, coal consumption, G. M., cruising radius, 
turning circle, etc. In all cases, as previously pointed out, 
guarantees of any nature increase the initial cost, for the 
builder must protect himself against the failure to meet 
these guarantees. 

It has been the practice of some firms in the past to 
exceed their guarantees, especially speed, by a consider- 
able margin and then to acclaim the deed as a remarkably 
fine piece of engineering. To exceed a guarantee by any 
but a comfortable margin is as bad engineering, perhaps 
even worse, as to fall down on a guarantee. Let us con- 
sider an example: Suppose a firm contracts for a ship to 
make 15 knots, and on trial a speed of 16 knots is attained. 
This is an excess of 624 percent in speed, but an excess 
of 20 to 25 percent in power. Either the prospective 
owner is paying for this additional power in a high initial 
cost or the shipbuilding company is paying for it out of its 
profits. Unless the ship is of an unusual type or the 
machinery of a new kind, Io percent margin in power 
ought be ample. The owner has ordered a 15-knot ship 
and believes that he is paying for such, and, while 16 
knots may be very acceptable, we should not lose sight of 
the fact that someone must pay for the extra power. Of 
course, when bonuses are given for additional speed, the 
case is different; but the practice which has been followed 
in the past, especially in naval vessels, of showing a speed 
of several knots better than the guarantee is not good 
engineering. The same reasoning applies to all other 
guarantees and contract requirements. A technical staff 
trained and educated in the proper manner should keep 
problems of this nature well in hand and reduce the initial 
cost. 


EFFICIENCY IN THE SHIPYARDS 


Let us now turn our attention to the second problem— 
the shipbuilding industry. Anyone at all familiar with 
shipyards the world cver must realize the great inefficiency 
existing. It is with diffidence that I add even a few re- 
marks on this subject. The task of improving conditions 
is at once so hopeless and yet so rich in possibilities on 
paper that I am tempted, however, to add a few remarks. 
Tf conditions in our yards can be improved and the first 
cost reduced, serious attention should be given to a study 
of the problems involved. A shipyard, with shops and 
building slips covering acres of ground, offers a far dif- 
ferent problem than a shop all under one roof, or even a 
plant such as the Winchester Arms Company, which 
covers a whole city block. In the former case different 
types of ships are constantly building, while in the latter 
practically all processes are along standardized lines. 
Yet a system of scientific management following more 
nearly the Taylor system would be a great improvement 
Over many of those existing. Much of the work done in 
the shops could follow Taylor’s system very closely. A 
route chart of the yard could be made as in the Taylor 
system and careful study made of routing material to 
shops and ships. An efficient messenger and information 
service with 15 or 30 minutes’ service might be installed 
to advantage. 

An exact system of scientific management is almost im- 
possible to install on hulls under construction on account 
of the nature of the work. Some electric system, however, 
might be devised for calling and keeping in touch with the 
foremen which would save needless chasing around the 
yard. Some automatic system that will give the office a 
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continuous check on a ship might also be devised. As an 
example, frequently a number of fitters are held upon a 
piece of work because a driller cannot be found. This is 
but an example; there are countless others like it that the 
above system would eradicate. 

The problem of soldiering and loafing of labor and the 
needless walking around of the workingmen needs the 
most serious attention. Better and closer supervision 
would solve this, but this increases the overhead, which 
has already gone too far. Overhead, clerks and inspectors 
must be cut down. There is too much tendency already of 
paying one man to watch another. The workman must 
assume more responsibility and report on his own work. 
Some electric system of keeping a continuous record of 
the work would solve this problem and save much useless 
walking to and fro. In a word, the present spirit that 
pervades the yards must be in some manner extirpated— 
how, I will not attempt to suggest. 


STANDARDIZATION 


Standardization must be introduced—not necessarily 
standardization of all ships, but the building of ships in 
groups so that production methods can be used. When 
ships are built thus in groups, models can often be used 
and much unnecessary time saved walking to and from 
shops, climbing aboard ships, ete. Parts, fittings and 
equipment must be standardized and many times purchased 
outside the yard. Anything that will save drawing, pat- 
terns, casting, forging and clerical work with all its en- 
tailed overhead must be eliminated as far as possible. 

Anti-fatigue surveys might be made and every possible 
help given to relieve unnecessary strain on the workmen. 
F. B. Gilbreth has given a careful study of fatigue prob- 
lems and has in many instances increased production to a 
marked degree by relieving the strains of fatigue. 

Motion study with a moving picture camera such as 
Mr. Gilbreth has used will almost always result in an in- 
crease in production. This need not be used necessarily 
with the object of setting the time for a job as in the 
Taylor system, but more especially to cut down unneces- 
sary motions, etc. 

The co-operation of the workman should be sought 
after and some sort of suggestion system with suggestion 
boxes installed and prizes or other rewards given for all 
suggestions adopted. Truly the problem is prodigious, but 
the reduction in cost of production offers one of our 
greatest opportunities for building up a merchant marine. 


SHIP OPERATION 


The problems of shipping and ship operation are even 
more important than the two just discussed—designing 
and building. I have already pointed out some of the 
aspects of operation and the necessity of the owner’s 
naval architect studying these problems. An analysis of 
this problem by dividing the costs of operation into sev- 
eral groups will be of great benefit. Anderson in his 
paper before the Institution of Naval Architects in 1918 
has given some interesting pre-war costs of operating 
British ships. For a lack of reliable data on American 
ships I will use his figures as a basis for discussion. 

The first factor on which we should direct our atten- 
tion is the wages and provisions for the crew. We hear 
so much talk and there are so many articles in the press 
regarding the high operating costs of American ships due 
to the LaFollette Seaman’s Act that it will be worth while 
to clear up this point at the start. The amount expended 
for wages and food for the crew varies from 714 to 13% 
percent of the operating cost of the ship. If we assume 
that our expenses are double those of the British—cer- 


tainly a maximum figure—this item of 


wages and 
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provisions averages about 18 percent of the total operating 
expense. Surely the American public is arguing along 
wrong lines when they concede that an item which is of 
an order of 10 to 18 percent of the operating expenses is 
the prohibitory factor of our merchant marine. Granted 
that we must accept a higher rate for wages and provi- 
sions for crew, there still exists the possibility of shaving 
down the remaining 80 to 90 percent of the operating 
expenses. 

The following table, made up from data in Anderson’s 
paper, gives the operating expenses for an 11-knot ship with 
a radius of 4,000 miles. The figures given in the paper 
show that the ship earns a profit of 20 percent per annum 
with a freight rate of $2.15 (8/1144) per ton (pre-war 
conditions). 


(erigithy stick tthe gore cel eaeusa ieee aes naeetaece mua a etnee ae 490 feet 
Deadweightena varices aacemee ae eeerene 13,126 tons 
Percent 
GOad Seay She sie Siok as te re eee eee 16.5 
WSS Binal DROWIEIOMGs 6600 000000s cons0 000 con D00n0008 9.0 
Wepreciatlonminsirancesandsne Dallas eee eee eee 28.0 
BROKSAISO AinGl WMACEACMES codocoocccccasccv0cds000 12.5 
ILoachins armal GhSGnATRnesINe, 560000 000ds 000000000 0000008 25.0 
Tonnage dues wa tcon kere sameeren enacts Sales roe eae eee: 9.5 


This table shows a distribution of the operating ex- 
penses, and a study of it will show where to begin cutting 
expenses. 


WHERE OPERATING ExpENSES May Br REDUCED 


Items (3) and (4) are the largest and are more or less 
beyond our control. Depreciation and insurance have a 
direct relation to the initial cost, which has been covered 
earlier in the article. Repairs can ordinarily be kept to a 
minimum by careful designing and regular inspection. 

Item (2)—wages and provisions—is a small item, and, 
as already stated, will be accepted. If the American scale 
of wages and standard of food is double that of Britain’s, 
this item becomes 18 percent instead of 9 percent. If our 
laws require a higher paid and more intelligent crew, can 
we not expect more efficient handling and better upkeep 
of the ship than our competitors with poorer paid crews? 

Tonnage dues (item 6) are also fixed, but can be kept 
in hand by attention to tonnage rules when designing. 
They are of small magnitude, however, and equal for ships 
of all nations. 

Loading and discharging is one of the largest factors 
in operating expenses. Any reduction in this item, brought 
about by more expedient and efficient handling of the 
cargo, not only reduces the large cost of operation (25 
percent of total operating expenses) but also allows a 
quicker “turn around” in port, which means an increased 
earning capacity for the ship. Under the present condi- 
tions a vessel similar to the one under consideration spends 
about 40 percent of the year in port either loading, dis- 
charging or docking. 


LoapDING AND DISCHARGING OF VESSELS Now CostLy 


Ts it not in this field that there is the richest opportunity 
to cut expenses? Would we not do well to bend all our 
energies to a study of loading and discharging of cargo 
to reduce this high percentage of expenses and reduce the 
time of detention in port? Let us equip the storage sheds 
with overhead traveling cranes and the wharves with jibs 
for loading and unloading. Let us load as much freight 
as possible directly from the cars to the ship or from ship 
to cars. If goods are to be custom-inspected, double han- 
dling may be necessary; here is another opportunity for 
the national government to help by giving the matter of 
custom inspection a thorough study so that freight han- 
dling will not be delayed on this account. 
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The layout of the ship’s cargo-handling arrangements— 
booms, winches and hatches—needs the most careful study. 
As already pointed out, a naval architect employed by a 
steamship company will give this problem more careful 
and intimate attention than a shipbuilding company. This 
layout forms one of the most essential features of the 
design, and in the past has been given too little attention. 

The remaining item in the*table is coal (16 percent). 
The reduction of this item offers abundant and interesting 
possibilities. More efficient machinery can be installed, 
such as geared turbines and electric drive, which, on the 
one hand, will decrease the steam consumption by giving 
more ideal conditions for the prime mover and, on the 
other hand, increase the propeller efficiency by giving 
lower revolutions per minute. 


POSSIBILITIES OF SAVING FUEL 


Scotch boilers can be replaced by watertube boilers and 
hand firing replaced by automatic stokers. Both of these 
will increase the cargo deadweight carried, the former by 
lighter boiler weights and the latter by the smaller amount 
of coal carried due to the less fuel consumption per horse- 
power (better boiler efficiency). The larger the percent 
of displacement the boiler weight is, the more gain there 
is in using watertube boilers. 

The objection has often been brought forward, and re- 
cently with good cause, that watertube boilers are im- 
practical on merchant ships, because they require a much 
better trained personnel. In the past months of great 
stress this has been true. In the future, highly trained 
firemen should be available and this objection removed. 
If the much discussed Seaman’s Act requires us to pay 
high wages, why not insist on the best type of men—men 
capable of handling watertube boilers? As I have already 
pointed out, there are a great many ways open whereby 
we can make this Act a help rather than the hindrance 
that we have tried to believe it. 


SUPERHEAT AND OTHER MEANS FOR INCREASING 
EFFICIENCY 


Superheat, higher steam pressures, high vacua, better 
feed heaters, economizers, preheating of the air to the 
ash pits—all offer great possibilities for increase in effi- 
ciency. These should all be carefully investigated. not 
only from the point of view of steam engineering but also 
from the standpoint of cost, operating expense, deprecia- 
tion, etc. 

High vacua have been given careful consideration; but 
the question of increase in initial steam pressure has not 
received the attention it deserves. This gain is not merely 
the increase in initial heat contents, but a decrease in 
entropy, resulting in a lower heat contents of the steam 
entering the condenser. Thus the gain is greater than is 
at first apparent. Where turbines with velocity wheels 
in the first stage are used the pressure can be quickly re- 
duced to that formerly used in reaction blading. 


Power Prant REFINEMENTS 


An examination of power plants ashore will suggest 
refinements never introduced on shipboard; yet these re- 
finements have been the means of greatly improving the 
power plant efficiency. Some of these, as mechanical 
stokers and economizers, have already been referred to. 
Recording CO, meters, feed water meters, draft gages, 
recording steam gages, thermometers and records of coal 
used not only assist the engineering force to do better | 
work but they also spur them on to competition, since they 
know that all the records are open to the superintending 
engineer of the steamship company. Often many of these 
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are not advisable, but as a rule many of them can be 
adopted with great profit. 

Strict attention always should be given to the perfor- 
mance of the plant. Soot removers should be installed, 
leaky condensers remedied, and all the machinery kept to 
the highest point of efficiency. Boiler and engine tests 
should be made from time to time as a check on the per- 
formance of the ship. Frequently these can be carried 
out during regular service runs by students of naval 
architecture or marine engineering with mutual benefit to 
owner and student. 


Coat Versus OIL 


Another point that will present itself early in the study 
of engineering economics is the problem of coal versus 
fuel oil. Contrasting coal (hand fired) against fuel oil, 
the saving in favor of the oil is, roughly, 55 percent—3o 
percent on account of higher heat contents and 20 percent 
on account of better boiler efficiency caused by better com- 
bustion and smaller excess of air. Expressed in terms of 
pounds of fuel per horsepower per hour, under the best 
conditions oil will run about 0.87 pound and coal 1.35 
pounds per horsepower hour. If we look further into the 
problem and compare the cost of coal against fuel oil, we 
find that the oil costs from two to three times as much 
as coal (Atlantic coast). Combining this fact with the 
reduction in fuel consumption, it appears that the cost of 
operating on oil is nearly double that of coal. There 
are, however, other factors to be considered. The boiler 
upkeep and the fireroom force are less with oil than coal ; 
the cost and time of bunkering are greatly reduced for oil, 
and ashes and ash-handling apparatus are absent with oil- 
fired boilers. 

The important saving, however, is in the reduction in 
weight of fuel carried and the gain in cargo space. The 
reduction of 55 percent in fuel consumption means an in- 
crease in cargo deadweight or a longer radius on the same 
amount of fuel. Fuel oil can be carried in the double 
bottoms and other places unsuitable for coal or cargo and 
a large amount of cargo space gained. The case of an 
actual ship should be worked out in order to see just what 
the gain would be. In the final analysis, when all the 
above factors are given proper weight, fuel oil will gen- 
erally be a decided advantage, provided, of course, that 
the vessel’s route is such that oil is available. 

Mechanical stokers are in operation to-day that show 
nearly the same boiler efficiency as oil; so this fact should 
be given weight in any just comparison and the above 
difference will be somewhat reduced. 


POSSIBILITIES OF THE DirseL ENGINE 


The possibility of Diesel engines needs careful attention 
and this type of machinery installed where feasible. At 
present the horsepower available is the real limiting fac- 
tor in most cases. Engines up to 3,000 horsepower and 
slightly larger are now available; so this allows at the 
present day an installation of 6,500 horsepower with twin 
screws. 

The fuel used by Diesel engines (.45 pound per shaft 
horsepower) is, roughly, one-third to one-quarter that 
used by a reciprocating engine with hand-fired Scotch 
boilers. The remarks on fuel oil versus coal given above 
hold equally well here, except the reduction in fuel con- 
sumption and consequent increase in deadweight will be 
double that of the all-steam comparison. There is also 
the elimination of the fireroom force with Diesel engines. 

Diesel-electric propulsion also offers fine possibilities. 
This method of drive gives a reduction in propeller revo- 
lutions per minute and allows two engines and one pro- 
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peller, if desired, thus giving a possible 6,500-horsepower 
on one shaft. Electric deck machinery can also be used. 

The study of trade routes and markets are important 
problems needing earnest attention, but are beyond the 
scope of this paper. 

It would appear from the above analysis that the future 
of the American merchant marine is more or less in our 
own hands. To compete successfully with other nations 
on the seas, many of our established methods and prac- 
tices must be abandoned, our shipyards must be given a 
thorough house-cleaning, and efficiency must be the watch- 
word in designing, building and operating. The economies 
of ship operation—entirely neglected in the past—must be 
given serious attention in the design, so that the ship will 
be of the proper size and speed to earn the largest per- 
centage of profit on the smallest initial cost; loading and 
discharging facilities must be improved to cut down ex- 
penses and decrease the ship’s detention in port, and the 
propelling machinery must be brought up to the highest 
point of efficiency, both in design and operation. 


Oil Tanker F. Q. Barstow Repaired 
in 64 Days 

N November 22, 1918, when a disastrous fire swept 
over the Standard Oil Company’s piers at Canton, 
Baltimore, the company’s tanker F. QO. Barstow was very 
badly damaged. This tanker has a gross tonnage of 10,290 
tons and is 500 feet long and 68 feet 2 inches beam. At 
the time of the fire the ship was tied up at the Canton 
pier, and it was impossible to take her away from the 

dock until practically the whole interior was wrecked. 
Bids were immediately solicited by the Standard Oil 
Company from the Eastern repair yards. A New York 
concern agreed to do the work in 155 days, a local Balti- 
more concern in 130 days, and the Baltimore Dry Docks & 
Ship Building Company, Baltimore, Md., in 65 days. Con- 
tract was placed at once with the latter firm, and the ves- 

sel was moved over to the south plant of the company. 
On December 9, 1918, the work was started on the 
Barstow. Repairs were absolutely completed on the whole 
vessel at 4 P. M., February 10, 1919, and the vessel left 
the plant of the Baltimore Dry Docks at 11:30 on the 
following day to be provisioned and supplied preparatory 
to leaving for Tampico and Port Arthur, Tex. The vessel 
had been at the plant only 64 days, and during this time 
two holidays intervened on which no work could be done, 
and eight days were lost on account of inclement weather, 

so that the work was actually done in 54 working days. 
The repair work on the vessel comprised the replacing 
of 102 damaged shell plates and 126 damaged deck plates, 
as well as the necessary stringers, brackets and longi- 
tudinal and transverse frames. In addition, it was neces- 
sary to provide new fittings in the captain’s quarters, the 
officers’ quarters forward, the saloon, wireless quarters, 
the pilot house and forward quarters. New quarters were 

also constructed for the crew amidships. 


ACTIVITIES OF THE STEAMBOAT INSPECTION SERVICE.— 
During the year 1918 the United States Steamboat Inspec- 
tion Service inspected and certificated 7,015 vessels, with 
a total gross tonnage of 8,464,696, of which 6,788 were 
domestic vessels, with a total gross tonnage of 6,846,356, 
and 227 were foreign passenger steam vessels, with a total 
gross tonnage of 1,618,340. Of the domestic vessels, there 
were 5,532 steam vessels, 695 motor vessels, 18 passenger 
barges, and 543 sea-going barges. There was an increase 
of 31 in the total number of vessels inspected, and an in- 
crease of 1,215,107 in the total gross tonnage of vessels 
inspected, as compared with the previous fiscal year. 
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Fig. 2—The New Mexico at Anchor 


in the Hudson River at New York 


United States Battleship New Mexico 


First Capital Ship in Any Navy to Be Fitted with Electric 
Drive—Description of Propelling Machinery—Tria! Data 


BY COMMANDER S. 


HE completion of the New Me-vico’s trials marked 

the successful end of a campaign that was begun 
more than ten years ago by W. L. R. Emmet, of the 
General Electric Company. At that time Mr. Emmet, in 
his advocacy of electric propulsion, was in the position of 
an apostle with a small following, but in the Bureau of 
Steam Engineering of the Navy Department he found an 
organization that was progressive enough to undertake 
the development of a system that offered such great ad- 
vantages. He was able, therefore, to secure a contract 
with the Navy Department for the machinery of the 
collier Jupiter, and thus the experiment of electric pro- 
pulsion was begun. It was successful from the start, and 
after a year’s trial Rear-Admiral R. S. Griffin, the chief 
of the Bureau of Steam Engineering, shouldered the re- 
sponsibility of putting it into capital ships, the New Mexico 
being the first. 

Before proceeding to a description of the New Me.vico 
and her machinery, the advantages of electric drive will 
be briefly touched upon. Inasmuch as the machinery plant 
of every type of ship is a complete problem in itself, the 
comparison of electric drive and other types of propulsion 
will be confined to that type of ship for which the United 
States Navy has adopted it—the capital ship. Owing to 
the large horsepowers that are used in this type of ship, 
the choice of a method of propulsion is limited to direct- 
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connected turbines, geared turbines and electric propul- 
sion, so that comparison will be made between these three. 

The first of these suffers in all points as compared with 
the other two, and therefore may be discarded at once, 
provided either of the other methods is sufficiently reliable 
to make it satisfactory for naval purposes; therefore, the 
comparison may be further restricted to geared turbines 
and electric drive. 


COMPARISON OF ELECTRIC AND GEARED TURBINE DRIVE 


The comparison between the two types of installation 
should be made in regard to the following points: 
(1) Reliability. 
(2) Necessary weight and space. 
(3) Steam consumption. 
(4) Flexibility as regards installation. 

Of course, no type of machinery can be given any con- 
sideration which is not absolutely satisfactory in regard 
to the first point—reliability. It is believed that the ex- 
perience of the Navy Department with electric propulsion 
on the Jupiter has demonstrated its reliability beyond any 
reasonable doubt. That ship has been in commission over 
five years and has been in continuous service with prac- 
tically no electrical troubles. The trials of the New 
Mexico, just completed, indicate that she should duplicate 
the Jupiter in this respect. 
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There are several reasons why electric propelling equip- 
ment should be more reliable than other types of ma- 
chinery. The weakest member of electric propelling ma- 
chinery is in:the same place that it is with other types of 
propulsion—that is to say, in the steam turbine itself. 
However, owing to the fact that this turbine has no back- 
ing turbine incorporated with it and therefore always runs 
in the same direction, it should be much less liable to 
damage than those turbines which are directly connected 
or geared to the propeller shafts. Also, it should be much 
less liable to damage from mis-alinement. In many cases 
with direct-connected or geared turbines, the wrecking of 
one turbine will put two shafts out of commission; with 
electric machinery this is never the case, as each shaft 
can be entirely isolated from the others by opening the 
disconnecting switch of the motor on that shaft. Also, in 
case of damage to a turbine, with the straight steam drive, 
the work on the remaining shafts is very much increased 
owing to the drag of the idle propellers; with the electric 
drive, failure of a turbine does not in any manner affect 
the method of propulsion, as all screws will still be in use. 

This is quite an important point, not only because of the 
added resistance of the dragging screw, which may be as 
high as 15 percent of the total effective horsepower re- 
quired to drive the ship, but also because the maneuvering 
qualities of the ship are seriously affected. This is es- 
pecially true if the damage to the turbine is such that its 
shaft cannot be allowed to revolve. In this case, the 
maximum speed of the ship will be very low, as it will not 
be possible to lock the damaged shaft against high speeds 
of the ship. 

Another less important advantage of the electrically 
propelled ship is its flexibility of operation, which allows 
the operating engineer quickly to shift from one turbine 
to the other. This advantage is brought out most strongly 
in the case of a ship entering or leaving harbor where one 
of the main condensers may be temporarily plugged with 
mud or other foreign matter requiring a ‘temporary shut- 
down of that turbine. 


WEIGHT AND SPACE 


In regard to the second point—the question of weight 
and space—there is little to choose between the electric 
drive and the geared drive, but both are very superior to 
the direct-connected turbine in this respect. In the case 
of the New Mevico, there was a saving of over 200 tons in 
machinery weights as compared with her sister ships, 
which were equipped with direct-drive turbines and geared 
cruising turbines. It is probable that the geared drive has 
some advantage over the electric drive in this respect, but 
the difference is not great enough to be of much impor- 
tance. 

In regard to the third point, or the steam economy, the 
geared drive will probably have a maximum of 5 percent 
advantage at full power over the electric drive. As the 
speed is lowered, this advantage very quickly disappears 
and at most of the operating speeds of the ship the elec- 
tric drive will be better in this respect. At the cruising 
speeds of 15 knots and below, the advantage of the electric 
drive in this respect will be very marked indeed. Of 
course, this advantage of electric drive at the lower speeds 
can be offset by installing a separate set of geared tur- 
bines for cruising purposes, but in this case any advantage 
of the geared drive as regards weight will then disappear 
and the operation of the machinery will become very 
much more complicated. 


FLEXIBILITY OF INSTALLATION 


In discussing the fourth point—installation—I will 
touch upon the main and compelling reason for the adop- 
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tion of electric drive for capital ships. The advantages in 
this respect are so great that they cannot be ignored. Any 
prime mover which must be attached to the propelling 
shaft, as is the case with any type of machinery except 
electrical, is at an enormous disadvantage in this respect. 
The main turbo-generators for electric propulsion may be 
placed in any part of the ship that is most suited for the 
purpose. They may be placed in compartments forward 
of each other on the center line; they may be placed at any 
desired height above the base line; and, in fact, there is 
practically no limit to the variety of the arrangement. 

The result of this flexibility is that a ship can be de- 
signed to give far more adequate protection to the ship 
and machinery against damage by torpedoes and gunfire 
than is the case with any other type of machinery. The 
main motors, which are directly connected to the shafts, 
are very small compared with a geared turbine, so that the 
compartments in which they are placed will be very small 
and will not menace the ship in case they are flooded. 
These compartments are, of necessity, vulnerable because 
they must be located outboard. The motors can be placed 
very much further aft than can steam-driven turbines, and 
the leneth of propeller shafting can be very materially re- 
duced, with consequent reduction of liability to derange- 
ment of the shaft itself on account of injury to the ship, 
and also reduction of danger to the ship itself on account 
of the shafting not having to pierce a number of water- 
tight bulkheads. The most important auxiliaries can be 
concentrated in the machinery compartments located on 
the centerline of the ship. where they can be best pro- 
tected, instead of being scattered around the ship in vari- 
ous vulnerable turbine rooms, as in the case of gear-driven 
installations. 


Exrecrric Drive Gives Ip—EAL ARRANGEMENT 


From an engineering point of view, electric drive gives 
an ideal arrangement, as it is possible to group the boilers 
around the engines in such a way as to give the minimum 
length of steam and other piping, as well as a reduction in 
the diameter of the pipes and in complication of their ar- 
rangement. This is of the greatest importance in the case 
of the battle cruisers where the problem of getting steam 
from the boilers to the engines becomes a serious matter, 
if it is attempted to make the orthodox arrangement. of 
fire rooms and engine rooms with all the boilers forward 
of the machinery space and all of the steam pipes united 
before they are brought to the turbines. The maximum 
size of steam piping, except for a short section at each 
turbine, is very little greater on the battle cruiser as laid 
out with electric drive than it was on former battleships, 
and the total length of main steam piping is not much 
greater on the battle cruisers than it is on some of the 
former battleships. 


PROPELLING MACHINERY OF THE NEw Mexico 

The New Mexico is one of three sister battleships, 
the other two being the Mississippi and the Idaho. 
The first of these is equipped with direct-connected Curtis 
turbines and the latter with direct-connected Parsons tur- 
bines, and both ships have geared cruising turbines. The 
illustration, Fig. 1, gives a general idea of the size of the 
New Mexico. Her principal dimensions are as follows: 
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IDS DIVAS INGE co o060000000900000060006000 32,000 tons 
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The main propelling machinery of the New Mexico con- 
sists of two alternating current turbo-generators, four in- 
duction motors, two 300-kilowatt direct-current exciters, _ 
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two motor generator boosters, 
main switchboard, exciter 
switchboard, ventilating blow- 
ers for the main motors, and 
the necessary wire and cable. 
The weight of the above 
machinery is approximately 
500 tons. 


Main GENERATORS 


The main generators are 
two-pole, quarter-phase, hav- 
ing a maximum capacity of about 11,500 kilowatts. Each 
generator is provided with a disconnecting switch which 
is double-throw. In one position of this switch the wind- 
ings of the generator are arranged in the series or square 
connection, and in the other position of the switch the 
generator windings are arranged in parallel or diametrical 
connection. The first position is used when one generator 
is Operating two motors, and under this condition the 
maximum voltage of the generator will be 4,242 volts. 
The second condition is when one generator is operating 
four motors, and under this condition the maximum volt- 
age will be 3,000 volts. This arrangement enables the 
generator to utilize to the best advantage the doubled cur- 
rent capacity of the motor circuit when using four motors, 
and improves the overall efficiency of transmission. 

The arrangement of windings is shown diagrammatic- 
ally in Fig. 3. With this exception, the generators differ 
very little from the ordinary commercial type of alter- 
nator, except that special care was taken in the treatment 
of the stator coils, particularly the projecting end wind- 


| No.1 No.2 \ 
P.H.AQ@) P.H.2(2) 


uy For the volts, so-called 
Diametrical’’ connection, windings 
2-6 and! 8-4 are connected in multiple 
and 5-1 and 3-7 are connected in 
multiple so that phases are as fol- 


lows. 
Phase 1 


3,000 


2-6 and 8-4. 
Phase 2 5-1 and 3-7. 
For the 4,242 volts, so-called 
square” connection, windings are 
[| connected in series as shown. 
2&5 6 & 3 
8&1 7&4 
So that 2, 5 and 7-4 are phase 1, 
and 6, 3 and 8-1 are phase 2. 
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_ Fig. 3.—Diagrammatic Sketch Showing Arrangement of Windings 
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reactance of primary winding. 


Yr) = resistance of primary winding. 

*- = mutual reactance of the two squirrel cages. 

bm = magnetizing susceptance. 

Ty) = resistance of upper squirrel cage. 

Y, = resistance of lower squirrel cage. 

4%, == reactance of the lower squirrel cage, which is not 


mutual with the upper squirrel cage. 


Fig. 4 
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Fig. 5.—Rotor of High-Speed Turbine Generator 


ings, in order to make the insulation moisture proof. The 
generator field was also designed with a liberal margin in 
regard to heating, to be able to take care of the over- 
excited condition that arises when maneuvering. Figs. 5 
and 14 show in detail the construction of the generator. 


TURBINES 


The turbine differs very little in its construction from 
the ordinary commercial turbine used for driving alter- 
nators; there are a few points of difference, however. 
The casing is divided at the low pressure end by 
a plane at right angles to the axis, so that it is possible to 
lift that portion of the casing which covers the blading 
without disturbing the exhaust connection to the condenser 
overhead. 

The governor differs from the ordinary type of gov- 
ernor in that it has a movable fulcrum which makes it 
possible quickly to change the speed at which the governor 
will hold the turbine. All speed changes are accomplished 
by shifting this fulcrum. 

The turbine has two openings in its casing for the ad- 
mission of exhaust steam from the exciters or the aux- 
iliary exhaust line, and there is an automatic valve.in this 
exhaust line which is operated by the governor-controlling 
mechanism. When the governor shuts all main steam off 
the turbine, further movement will open this automatic 
valve and by-pass the auxiliary exhaust to the main con- 
denser. 

The turbine is provided with an overspeed governor 
which closes the main throttle and also closes automatic 
trip valves in the lines which supply auxiliary exhaust 
steam to the fifth and eighth stages of the main turbine, 
thus shutting off all sources of supply of steam to the 
main turbine. The control mechanism of the governor is 
extended to the center engine room by means of bell- 
cranks and levers. The arrangement of the governor 
mechanism is shown diagrammatically in Fig. 6. The 
details of the turbine are shown in Fig. 7. 
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Fig. 6—Arrangement of Connections of Operating Mechanism 
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Fig. 7.—Assembly Cross Section of 10-Stage Horizontal Steam Turbine 


The main motors are designed to give about 29,000 
horsepower at 167 revolutions, which corresponds to a 
speed of 21 knots of the ship. The motor stator windings 
are arranged to provide for pole changing and are pro- 
vided with pole-changing switches which give 24 poles on 
the stator when in one position and 36 poles when in the 
other position. The motor stator is provided with only 
one winding and the pole changing is accomplished by 
changing the arrangement of this one winding. 


Morors 


The motors differ more from previous designs than any 
other part of the machinery. It is believed that these are 
the first motors of this type constructed, other than ex- 
perimental ones. They are of the double squirrel cage 
type with two independent sets of rotor windings in two 
slots which are separated by a deep air gap of narrow 
section. The construction of the slot is shown in Fig. 9. 
The construction of the end windings of the stator and 
rotor is shown in Figs. 12 and 13. 

It will be noted that extreme care has been taken in 
arranging the short-circuiting rings to provide amply for 
the very great expansion which takes place in these wind- 
ings when maneuvering, due to the large rushes of current. 
The inner squirrel cage, or lower bar in the slot, is of low 
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Fig. 8.—Dimensions of Motor 


resistance, while the outer squirrel cage is of high resist- 
ance. In operating under normal conditions with the 
motor running at practically the synchronous speed of the 
generator, the two squirrel cages act like parallel circuits. 

Fig. 4 shows an equivalent circuit of this type of motor. 
From this figure it will be seen that at low frequencies of 
the rotor, such as obtain when the motor is running at 
practically the synchronous speed of the generator, the 
reactance of the rotor is very small, whereas with large 
slips, such as obtain when reversing, the reactance is very 
much greater. The physical explanation of what takes 
place is that during ordinary running the rotor flux circles 
both squirrel cages, but when the frequency of the rotor 
becomes high, the flux is forced across the narrow ait 
gap, practically short-circuiting the inner squirrel cage 
and thus giving the effect of a squirrel cage of high re- 
sistance and providing the necessary torque for reversal. 

The torque curve of the motor will be a 
resultant of the two squirrel cages and the 
shape of this curve is shown in Fig. 15. 
It will be seen that the torque required for 
reversal is very large owing to the peculiar 
shape of the torque curve of the propeller, 
which is shown on the same figure. In 
fact, the shape of the propeller torque curve 
during reversal is the deciding one in the 
design of induction motors for this work 
and makes the problem very much more 
difficult than would be the case if the torque 
dropped in a uniform manner all the way 
down. This figure also shows that it is 
necessary to slow the turbine down during 
reversal, otherwise the motor could never 
pull into synchronism with the generator, 
as the torque required to drive the motor 
astern at the same speed as when going 
ahead is several times the latter. 


ConTROL GEAR AND SWITCHES 


The control gear and switches for the pro- 
pelling equipment are mounted on the main 
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Fig. 10.—Double Squirrel Cage Induction Motor Rotor 


and exciter switchboards, which are shown in Figs. 16-24. 
The exciter switchboard contains the main generator field 
switch and the switches necessary for the various aux- 
iliaries that are motor driven. The rest of the equipment 
is contained in the main switchboard, except the generator 
disconnecting switches, which are mounted on the engine 
room bulkheads, just outboard of the main switchboard on 
each side of the center engine room. 

On the upper part of the switching structure are 
mounted the motor disconnecting switches, which are of 
the knife blade type. On the inside of the cell structure 
is mounted the bus tie switch which connects the two sides 
of the ship, making it possible to run all four motors from 
either generator; this is also a knife blade switch. The 
pole-changing and reversing switches are of the oil type 
and are mounted inside the cell structure of the board. 

The pole-changing switches are of the laminated brush 
type and the 24-pole and 36-pole switches are mounted in 
the same oil tank; contact is made on one side for the 
24-pole connection and on the other for the 36-pole con- 
nection. The same 
is true of the re- 
versing switches 
which make con- 
tact on one side 
for the “ahead” 
direction and on 
the other for the 
“astern” direction. 

The reversing 
switches are three- 
pole, the fourth 
wire being carried 
straight through to 
the motors. It is 
necessary to open 
one wire of the 
second phase when 
the switch is in the 
off position, as 
otherwise the Fig. 


12.—Section of Stator Winding 
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Fig. 11.—Induction Motor Stator Completely Wound 


The stator windings are provided with pole-changing switches which 
give either 24 poles or 36 poles 


motor would continue to run as a single-phase motor after 
having been started. Reversal is accomplished by merely 
crossing the two leads of one of the phases. 

These switches are clearly shown in the accompanying 
photographs. Only one lever is used for operating the re- 
versing switches of one pair of motors, and the same is 
true of the pole-changing switches. 

The speed lever is mounted on the front of the switch- 
board and is connected by rods and bell cranks to the goy- 
ernor mechanism already described and shown in Fig. 6. 
The steam limit lever is mounted on the switchboard 
directly underneath the speed lever and connects to the 
governor mechanism by means of rods and bell cranks. 

This steam. limit lever, when set at any given position, 
limits the amount of steam that the turbine can take, by 
interposing a stop in the way of the governor. This lever 
is necessary on account of the big change in power that 
takes place when the ship is turning. The turbine, being 
at all times under control of a governor, will attempt to 
run at a constant speed regardless of the power used, and 
in turning with full 
rudder at full 
speed of the ship 
the power required 
for this purpose is 
far im excess of 
what the generator 
is capable of giv- 
ing, so that if a 
limit were not set 
on the amount of 
steam that the tur- 
bine can use at 
any given speed the 
result would be 
that the generator 
would be unable to 
hold up its voltage 


when the *’excess 
power is thrown 
Fig. 13.—Section of Rotor Winding On sit) and ithe 
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Fig. 14.—Assembly 


motors would drop out of step. The field lever is mounted 
alongside the speed lever and operates both the solenoid 
for closing the main field switch and the rheostat of the 
booster which controls the strength of the main field. The 
main field switch is solenoid operated and is mounted on 
the exciter switchboard. 


Tue BoostER 


The booster is a motor generator set, the motor end of 
which is a constant speed motor; the field current for the 
main generator passes in series through the generator end 
of the booster. The field lever on the switchboard varies 
the field of the booster generator and hence its voltage, 
thus regulating the voltage imposed on the slip rings of the 
field of the main generator. The field of the booster gen- 
erator is arranged so that in the mid-position of the field 
lever it has no field at all; in full throw of the freld lever 
in one direction the generator boosts the 300-kilowatt 
generator voltage about 60 volts, and in the other position 
of the field lever it bucks it about 60 volts. 

The booster was used for varying the field of the main 
generator instead of using a generating set for this, be- 
cause it was desired to have the exciting sets the same 
size and construction as the ship’s power and lighting sets, 
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Fig. 15—Curves Calculated from Following Data at 21 Knots. Total 
Shaft Horsepower 29,000 


Drawing of Generator 


which were 300 kilowatts, but the power used for excita- 
tion was only about 55 kilowatts, so it was decided to util- 
ize the remainder of the power of the 300-kilowatt sets 
for running the main engine auxiliaries, and it was, of 
course, necessary to keep the voltage constant on the 300- 
kilowatt sets when using them in this way. t 


GENERAL ARRANGEMENT OF PROPELLING MACHINERY 


The general arrangement of the propelling machinery 
and its auxiliaries is shown in Fig. 26. This also gives a 
diagramniatic arrangement of the alternating-current and 
direct-current wiring. The main circulating pumps, main 
condensate pumps, main air pumps, and forced lubrication 
pumps, are motor driven and are run from the 300-kilo- 
watt exciter sets in the center engine room. The con- 
densate pumps are of the double inlet volute type. The 
air pumps are of the reciprocating dry vacuum type built 
by Wheeler Engineering Company. The main circulating 
pumps are built by the Alberger Company, and the forced 
lubrication pumps are of the Kinney rotating plunger type. 
The forced lubrication pumps supply oil for the turbo- 
generators, motor and thrust bearings, and also for the 
operation of the main governor hydraulic relay. The 
ventilating blowers for the main motors are also supplied 
with power from the exciting sets: The exciter switch- 
board is supplied with power from the ship’s after dis- 
tribution room, as well as from the exciters in the center 
engine room, and each of the motor-driven main engine 
auxiliaries is supplied with power from a double-throw 
switch which can be thrown to either the exciter bus or 
the ship’s circu’t bus, thus giving two sources of supply 
for current at all times. 


INTERLOCKING DEVICES 


The various switches and levers used in the operation 
of the machinery are provided with interlocks so that it is 
impossible to do any damage to the machinery through 
mistakes in operation. The motor disconnecting switches 
and the generator disconnecting switches are provided 
with electric locks so they cannot be moved unless the main 
generator field switch is open, assuring that all circuits 
are dead. The doors leading to the inside of the main 
switchboard are also electrically locked in the same man- 
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Fig. 16.—Propulsion Control Equipment, Front View, With Panels, etc., Removed 


ner. This prevents anyone from getting at the bus tie 
switch, which is located inside the switching structure, 
unless all circuits are dead. The bus tie switch and the 
two generator disconnecting switches are mechanically 
interlocked so that only two of these switches can be 


closed at any one time, thus preventing putting the two 
main generators in parallel. They are also interlocked so 
that the generator disconnecting switches can be thrown 
only into the high-voltage position of the generator when 
the bus tie switch is open, and only into the low-voltage 
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Fig. 17.—Main Operating Switchboard 
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Front View 


Fig. 18.—Front View 


position of the generator when the bus tie switch is closed, 
thus insuring that the generator will always be run with 
low voltage when driving four motors and on high voltage 
when driving only two motors. 

The pole-changing and reversing levers are mechanic- 
ally interlocked with the field levers so that they cannot be 
moved unless the field lever is in the open position, thus 
insuring that all circuits are dead. The pole-changing 
and reversing levers are also electrically locked by an 
under current relay on the main generator circuit, which 
prevents these switches from being opened until the cur- 
rent in the main generator circuit has dropped to a pre- 
determined value. This is an additional safeguard on the 
lock from the field lever, which was added because it was 
found that the field lever could be operated so rapidly 
as to make it possible to open pole-changing and reversing 
levers with large currents still flowing; and, while these 


Fig. 20.—Cell for Propulsion Control Equipment; Port and Rear 
View 
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Back View 


Fig. 19—Back View 


switches are built to do this, it makes the operation very 
much easier on both the generators and the switches to 
allow a time interval of about three seconds before open- 
ing these switches. 

The pole changing and reversing levers are mechanically 
interlocked so that the reversing levers cannot be thrown 
in the astern position unless the pole changer is in the 
36-pole position. This insures. that the maximum torque 
of the motor will be available for reversing, as the maxi- 
mum torque is greater on the 36-pole condition than on the 
24-pole condition. 

The field levers and speed levers are mechanically inter- 
locked so that the speed lever is carried to the low speed 
whenever field is taken off the main generator. Also, any 
large increase of speed will carry the field lever with it, 
thus increasing the strength of the main generator field. 
This arrangement insures that large increases of speed 
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Fig. 21.—Propulsion Control Equipment; Partial Back View 
With Grille Work Removed 
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Fig. 22.—Propulsion Control Equipment; Starboard Side View, 
With Grille Work, etc., Removed 


will not be made without corresponding increases in the 
field strength and it also insures that the turbine speed 
will be reduced before the reversal of the main motors is 
effected. 

In addition to these interlocks, there is provided a bal- 
anced relay which is energized by the two phases of the 
generator and which is inoperative as long as the current 
strength in all four leads is the same; but if one of the 
phases should become short-circuited, the balance would 
be disturbed and this relay would trip out the main field 
switch. 

OPERATION OF THE MACHINERY 


The operation of the machinery is as follows: 

(1) Getting under way with one generator and motors 
on 36-pole connection—Assume that the ship is going to 
get under way with one generator and that the maximum 
speed will not be over 15 knots. This means that the 


Fig. 23.—Steam Field and Motor Control Levers in Off Position 
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Fig. 24.—Propulsion Control Equipment; Detail View of Oil Switch 


motors will be operated on the 36-pole connection. Before 
reporting ready to get under way, the generator that it is 
desired to use would be tested out and then set to run at 
low speed; the bus tie switch would be closed, and the 
generator disconnecting switch would be closed in the low- 
voltage position. The field switch of the generator and the 
pole-changing and reversing levers would be open. On 
receiving a bell “Ahead’— 

(a) The pole-changing switch would be thrown in the 
“*36-pole” condition. 

(b) The reversing lever would be thrown in the 
“Ahead” position. 

(c) The field switch would be closed and brought up 
to the desired field strength. 


Fig. 25.—Interlocks Between Field Switch and All Other Switches 
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Fig. 26.—Diagram Showing General Arrangement of Propelling Machinery and Auxiliaries 


(d) The turbine would then be brought up to the de- 
sired speed. 

(2) Reversing—With the ship going ahead under 
conditions described above, under (1), on receiving a 
bell “Astern’’— 

(a) The field switch would be opened and the speed 
lever brought to low speed at the same time. 

(b) As soon as the under current relay operates, the 
reversing levers would be thrown to the “Astern” position. 

(c) The field switch would then be closed and over- 
excitation applied to the generator until the motors have 
been reversed and come up to synchronous speed when the 
field would be reduced to its normal value. 

(d) The speed of the turbine would then be brought 
up to whatever is desired. 

(3) Getting under way with one generator and motors 
on 24-pole connection.—In case it is desired to make the 
maximum speed greater than 15 knots, but less than 17/2 
knots, one generator will be used and the motors will be 
connected on the 24-pole condition. In this case, getting 
under way is exactly as described under (1), except that 
the pole-changing switches would be thrown into the 24- 
pole position. 

(4) Reversing.—Assuming the ship to have got under 
way with conditions as described above, under (3), on 
receiving a bell ‘““Astern,” reversal would be accomplished 
in the following manner: 

(a) Open the field switch and throw the speed lever 
to low speed at the same time. 
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(b) Throw pole changers to 
36-pole position. 

(c) Throw reversing switches 
to “Astern” position. 

(d) Apply over-excitation to the 
field of the main generator until 
motors have come into synchronism 
and then reduce field to normal 
value. 

(e) Bring turbine up to desired 
speed. 

(5) Getting under way with 
two generators—In this case the 
bus tie switch would be open 
and the two generator disconnect- 
ing switches would be closed in 
the high-voltage position. Field 
switches would be open, generators 
would be running at slow speed, 
and pole-changing and reversing 
switches would be open. If bell 
“Ahead” is received, the operations 
carried out would be exactly as 
described under (2), except that it 
would be performed on two gen- 
erators instead of one. 

(6) Reversing—After having - 
got under way with conditions as 
above described, if a bell “Astern”’ 
were received the operations would 
be exactly as described under (4), 
except that they would be carried 
out for two generators instead of 
one. 


“Main Turbo-gen. 


OFFICIAL TRIALS 
Ven’t Blowers 


The New Mexico has had two 
sets of official trials. The first 
trials were conducted after the ship 
had been out of dry dock about 
seven weeks, and this increased the 
shaft horsepower necessary to make the guaranteed speed 
of 21 knots by over 4,000 horsepower, so a second set of 
trials were run when the horsepower came down to 29,100 
for 21 knots. 

The ship averaged 21.08 knots for her four-hour full 
power run, and 21.31 knots was the average of the five 
high points on standardization. The turbine water rates 
were considerably better on the first trials than on the 
second, owing to the fact that the first trials were run in 
smooth water, while the second trials were run in rough 
weather, which increased the horsepower for the speed, 
and for which no allowance was made, as the standardiza- 
tion horsepower was used. 

The water rates obtained in the trials were as follows: 


(SS Watter Raic——= 
Speed First Trial Second Trial 
Muliispeedteessre aimee nce 12.29 12.01 
HKG) AAUKOESS ee arva nieces cr Gah Lig 11.926 12.33 
TS KYOU ls a nrstey sede veut ae 11.667 12.475 
TOMIKNO tS er aon anaemia 14.223 13.96 


These water rates include the steam from the 300-kilo- 
watt exciters, which furnished power for excitation and 
also for driving the main air pumps, main circulating 
pumps, main condensate pumps, forced lubrication pumps, 
and ventilating blowers for the main motors. 

In addition to the trials for steam and fuel consump- 
tion, trials were made to demonstrate satisfactory back- 
ing qualities when steaming at full power; also to deter- 
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mine satisfactory performance when turning with full 
rudder and at full speed, both in the case of propulsion by 
one generator and also by two generators. 

Numerous other trials were conducted, 
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TuRBINE EQurpMENT (see Fig. 7) 


Description of Apparatus 
Siiceren: Iie Goutedel Unros paue bose as BNOa se one ooode econ cor ace nunse 
Red bull’s eye lamp for steam limit indicating switch................. 
Clear bull’s eye lamp for steam limit indicating switch................. 
Speadl Gomiyroll MAGTMAVMTIN, oo 0 901000000000000000000 60000 00000000000006 
Sica RES oodocoo db buds obalan } CoG HGUE Mn moet oGuce Gaaadiciacip scrote 
Gch, GABE 9606 be ood Moncos pbo sso SU Oone Ooo RB emnRO nan Mme me EAsids dic 
GUeIEN | AEs dh Good. ds uO OU Hie Oe. DOO et Tee aera ICA geri ee RA oer Ts 
Sich GAO oo 00 oddauo codes on0 Ou ooOm ea Doe BoB EoBOnedoDA bee bouSonoS 
GQiiGsiin;: GEER. noios os biolds ould AE CO OO ODD REA SIR eRe DS Sinpto ods Season aor 
PTCSTURS GAGs oan oo ccuecdcuaodous DU RO DO UDO Oma maMeeau meme oenobn Fong 
BRESSURE REACH eee TNH enevete ties ates eescevesscsusits eons all anes austere) ietauavebexslecade 
AES SUITE M EAS CMR RPA TER ers her ster sisiehe teas gicrs ev cuctedslg cohevel-siscncageaitets fens tees 
VASE EAE. 000 000 cabs dddndedncaddoobooesanDOU DS odGesenaocoucCdODE 


GENERATOR EQUIPMENT pace Fig. 14) 
Generator disconnecting switch, 8-p., d-t. Dy tos Nereis 
Auxiliary switch, GEA IC, OS eerie ta eiticG Siar T ee eiccrass mire elo 


* (A) 
CB) Magmenic llodkorag aewiees oo occcc0ccpogsonode0sadn0veonoKee 


Balancemne Layee ttre co ere a tents 3 Seeite too cba Madan ve neaiortio terse eenlats 
Reversing lever mechanism. ate 
ci (A) K-31 oil circuit breaker, 3-D., a t, "5,000 volt, 3,000 amp.. 

*(B) Magnetic locking device Bae Peicaee she Tate es hoe TROL ee 
Interlock between reversing and pole-chancinceleverseeeee eerie 
PG Gomtroll TISOMAIMIGMN. 65000000000000000060000000000000000000000006 

cn GAN) pes BOOStermuneostatuemurmmyrcir reer ieie ve sinalaemiciers sevsnesneet 

(1B) JPipe maccnemigm fi@r (A) ccoccacodacgo0cd0n0cca90000000000 


Interlock between field control lever and reversing and pole-changing 


levers : i ; 
Interlock between bus section and field switches...................... 


* (A) Bus section switch, 4-p., s-t., 2,400 amp., 5,000 volt, operating 


machamigim anal avbsilllamy SwhEls ooccocsconnccus00Kedne 
AGOSI-TMD iM STOGSIAT Goa TOT W.coccccaacavccccccsd0dvcc0cvv0000 
Red inalll’s ewe leven fro imellal swtwA, 600 cop00000000000000060000000006 
Green Insillts eye leroy tro mele! Swit. cocccocodc00cdacaucoE4Ggd00000000 
He2 amrmaior, IR aan, Wald MOCO iain, SEAS, odo dcceoccpc0dcnco00cKc0cK 
eznvOltMete hl5OmvOltnwith"O;COOnvOltEscales sere areeeeieeeierioeeeiee 
§ 70-250 deg. F 
(20-120 deg. C. 
DE-aineldvamireterOoolaimpmwathashuntesss see seas seca ee ieee 
IDal=3 make Woke, BOO WOlltcocsoocovucessguadoddadddecacacde.4ovgaod 
H-2 indicating wattmeter, I10 volt, 4 amp., 20,000 kw. scale............ 


DH-3 temperature indicator 


“ (A) l= CHSTE WAMSOMMOS, BOOS EiaNocd0d00004000000000 
*(B) AQ-1 potential transformer, 4,400/110 volt, 200 w......... 
*(C) Fuse support with fuse holder and fuse, 4,400 volt......... 


H-4 speed indicator, 110 volt, 1,000-2,600 r. p.m. scale.................. 
Ammeter transfer switch... 5:b'G 010 SO OO OS OER Desay Sa garda stung 
Wolienaier Hrs? GUA voccau es oc sed eee ope abo cues bo eacods ons 
BHlemee rAkyy CUE-OE SIUC. oo cocd0000000d00000000 000000000000 00000C 
ikemperatunemindicatormtnransremowltChtenene eee eee rnieeeeeen ener 
MemperatinesincdicatOnstes basil OMe eee eae rrr re 
Temperature indicator supply switch. ‘ 

Interlock between generator disconnecting switches and bus section switch 
OOM EMCAION? THEE SHAKEN. oo600 00008000 000000000 00040nC 


Motor EquipMENT (see Figs. 8-13) 


Motor disconnecting switch, 8-p., s-t., 600 amp., 5,000 volt.............. 

1 (@AY) mee Viacneticmlockinomdevicesnaeerrnrrn tect 
Pole-Chamncime IWOr TMEOTAMIGM. oo as0'son00o000 0000500 0000b0 0000000000 

* (A) K- -31 oil circuit breakers, 6-p., d-t., 5,000 volt, 1,500 amp.... 

(IB) WMiargacitle tacit Geytee.coccssschosodddobodasneon sao unscr 
Under current relay. . 0a NS ee rpeT oy SUISUN Biel oe 
Blue bull’s eye indicating lamp Fore Chas Se ee aaa MOO ke 
IRGPOE Om "COLTS oppo od onsbods DO DECI BCG SoBe eee ia core pice Hata 
Stopeclock——av.eragesstarnboandushahtsnemenenerne iiociaiecnic seein 
Stopaciock——averarerallmshantsneemenrne cen ten: 6 sckente aan cies 
Si@D Gosk-AvSrmage MOR? SHARMIB. oocogoneo00 00 curb a0cb00 ocd 00u00K00nOE 
IS=4, WAMINOUIE MACHT, TI@ WOKE, F Wo. oo casnsoondaveoroccesecevaneuce 
IS-4 watthour meter, 110 volt, 5 amp.. 


* (A) W-2 current transformer, 800/5 amp.. 
*(B) AQ-t potential transformer, 4,400/110 volt, 200 Ww. 
*(C) Fuse support with fuse holder and fuse, 4,400 volt... 


ln-2 erminnieiar, 5 Avy, WAIN T6100) ehaayD, Beaks So oa cane oonenacecoadcooncd 
Inl-2 areommneiers, F Ewa, WAIN ULE avery, See. oob5enbo0seccecesocccvuvcuc 
Direcuion taakicmior imouor IN®,2 (OP 3)ocesccnoeccce6a00c0e0uv00000c 
Direction indicator motor No. 1 (or 4).. Baits ANDI ee Suche OR His Ae ee 
Electrical speed indicator motor No. 2 (or 3). RMA crn oes Gao nba 
Electrical speed indicator motor No. t (or 4).. 


* Located inside cell. 
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dardizing with two screws driving and two running idle, 
and considerable new data was obtained in regard to the 
action of screw propellers. 
machinery gave very satisfactory performance. 


In all the tests carried out the 


Name Plate Inscription 
Steam Limit Control Lever 


Speed Control Mechanism 
Main Steam 

Main Turbine, Steam Chest 
Main Turbine, First Stage 
Exciter Exhaust 
Auxiliary Exhaust 

Oil to Turbines 

Feed Water 

Oil to Governor 

Main Condenser 


Generator Disconnecting Switch 


Balance Relay 
Ahead—Astern 


Field Control Mechanism 


Generator Field 
Generator Field 
Generator Ammeter 
Generator Voltmeter 


Generator Temperature Indicator 


Generator Field Ammeter 
Generator Field Voltmeter 
Generator Wattmeter 


Generator Speed Indicator 

Generator Ammeter Transfer Switch 
Generator Voltmeter Transfer Switch 
Balance Relay Cut-Out Switch 
Temperature Coils 

Test 

Indicator Supply 


Booster Generator Field 


24 Poles—36 Poles 


Under Current Relay 


Motor No. 1 (or 3) 
Motor No. 2 (or 4) 
Motor No. 2 (or 3) A. C. Ammeter 
Motor No. 1 (or 4) A. C. Ammeter 
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MisceLLANEOUS EQUIPMENT 
Description of Apparatus 

Speed indicator for engine room telegraph................-.-.--..--- 
{Gilorel senate teen ee ited Vite ener Mr ant ern rina iid Bla mr edie cans aes Hipioin go's wold ait 
Wamne MIA. cocoooso nee 
Ness WIAGso 600000000 ca vcg=vedoog von pce ngdoous ous dD QUO oUNageRCRNRS 
Lamp bracket. . aes 

Rudder position ‘indicator. 


Sincae item prowaxcnime Sorelal, .c0c0ccd00e9000000000000900000000 0000006 


Exciter SwItCHBOARD EQuIPMENT (see Figs. 17-19) 
DH-3 ammeter, 150-0-150 amp. scale with shunt...................... 
IDE annmineier, ACO ry. Scale HALIM GAUWIAE. 5o00000h000nc0 0000000000000 
D-27 lever switch, d-p., d-t., 250 volt, 135 amp......................... 
D=27Mlevier swatchydepssd=ty250nvOltpIQ5sallp-an seeker 
IDIEERG eeovmeriee, THCO aon, Gealle yrldn SMO oo ccccsadcooccccpavcnses. 
D-27 lever switch, t-p., d-t., 250 volt, 1,200 amp 
D-27 lever switch, t-p., d-t., 250 volt, 1,200 amp 
DH-3 ammeter, 100 amp. scale with shunt 


Day lever suvitien, GED, Gki. QO wOlts, OF AWM. co cgocacvcac0cs0c000000 
D-27 lever switch, d-p., d- fy ARG WOKE, OF BWENDs> oc cccsovdcccgeavoccecce 
Dea llevar syntien, Ged, GHt., AIO WOlkt, OF WN. coccdcasccccocencc poco 
D-27 lever Swit, cGkin, Gi. AO Wolly, © AwGND...ccccoscconcccvcccs 00000 
D-27 lever switch, s-p., d-t., 250 volt, 350 amp 

ID-A7 layer Gunton, Gn, Get, AP Wolk, BIO BWND,. oo coscaccovcosccoecces 
ID-Ay Menor SUA, SH) Gi, A WO, BHO PAWN... co cococccocoacocccscce 
ID-A7 ilaver suntieln, ap, GH, ZYO WOlks, WAG SiWND...cccccccqccsvcnsovasas 
ID=AH) evr SHANOD, GED, Getty AHO Wolke, WHS} GWIND..0q000a00c0000000000000 
Day llaver suntieln, Gen, Getty ZI Wollt, USE BBN. oocoscaccvnvcoonevocce 
IDEA Iver Sutin, Geo, Gi, AYO Wolke, WA} BGND.soccoocnaccccccgcveo00e0 


Sin Stop for OF amp, Get lever SWHWEN. o50000000ccaeecsasd00a0n000 
Switch stop for 350 amp., d-t. lever switch........ 
Switch stop for 135 amp., d-t. lever switch 
Name plate 
Name plate 
‘Clear bull’s 
‘Clear bull’s 
Clear bull’s 
Clear bull’s 
Clear bull’s 
‘Clear bull’s 
Clear bull’s 
Clear bull’s 
Clear bull’s 
‘Clear bull’s 
Clear bull’s eye indicating lamp 
Clear jnull's ere itacheaiione JET. oo 0000000000 0000000 00000000 000000000 
D-27 control bus transfer switch, t-p., 
TESISTATIGE! oye Anca teraid aiced circ eedicyyare be ec eI JE rae 
D-27 control bus transfer switch, t-p., amp., with 
PESISCATIGE: Gueshiceeye Hdd sid svee be aiccuh ele clase ene PR NG ta NS ghee ee 
D-27 control bus transfer-switch, t-p., amp., with 
THESIS CATICO sees thet avetevaycuseey etn eh Sy aR et ace 0h OPS OUT RE ae ee 
D-27 lever switch, t-p., d-t., 250 volt, 65 
D-27 lever switch, t-p., d-t., 250 volt, 65 
IDA NCHS? SHANE, UP. Get, AO WO, OF AM. ccocovocccoaccvacnvaccnve 
Solenoid operated field switch, d-p., s-t., 250 volt, 350 amp 
Solenoid operated field switch, d-p., s-t., 250 volt, 350 amp 
D-27 lever switch, s-p., d-t., 250 volt, 350 amp.. 
D-27 lever switch, s-p., d-t., 250 volt, 350 amp.. 
DH-3 ammeter, 2,000 amp. scale sitin shunt 
DH-3 ammeter, 2,000 amp. scale with shunt 
DEES evolimeterysOOmvOlUIscal CARE nen an etn nr 
Voltmeter transfer switch, d-p., 6-t 


indicating 
indicating 
indicating 
indicating } 
indicating 
indicating 
indicating 
indicating 
indicating 
indicating 


eye 
eye 
eye 
eye 
eye 
eye 
eye 
eye 
eye 


inveldgrheostatamechanismunn ener een Cee eee ee eee enn rare 
D-27 lever switch, s-p., s-t., 250 volt, 350 amp 
IDA) NEVER GHAWED, SD, S-e, BIO WOli, AHO vwyNO..05s00eccccccesocccvenge< 
Ie) GiEIRANe: SEO, SH, A, DO WOME, WHO WPA. oo ccconcocccsccacde 
Mechanical interlock between booster motor starting switch and gen- 

erator field switch 


D-27 lever switch, fi By Ont, ZO WOE, TSOO SN. oo soccccccccoooobvcce 
DA MSHS SHPUON, FD, Oat, SHO Voll, WR ava. oo o0cocccrecccvudevac 
D-27 lever switch, t- a Ont, AGO Wollt, WSC VIR. cooscocdsccoccecococe 
IDEZY/ IVE GWAUO A, TD, OA, AGO WO, iSO) awaAP,. cocccbooccaccvcccacnc 
IDEA) Nye SwAWON, TDs, OA, AYO wollte, {Vow Aiwa. 5 cagocaccosccacosoes 
Bureau name ae Ear ee ro cineca we CMG MOM ond dice od bu On eb 
Name plate.. 

Lamp bracket. . Late 

Solenoid control relay, s s- D., 125 VOL Es eects Coe RONG OLD Un ea ata 


Generator field discharge resistance 
Fuse base 
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Name Plate Inscription 


Starboard 
Port 


Booster Motor 

Air Pump 

Air Pump Bus No. 1 

Air Pump Bus No. 2 

Main Circulating Pump 

Main Circulating Pump—Bus No. 2 
Main Circulating Pump—Bus No. 1 
Hotwell Pump 

Hotwell Pump—Bus No. 1 

Hotwell Pump—Bus No. 2 
Lubricating Oil Pumps—Bus No. 1 
Lubricating Oil Pumps—Bus No. 2 
Booster 

Generator Field 


Bus 

Ventilating Blower No. t (or 4) Bus No. 
Ventilating Blower No. i (or 4) Bus No. 
Ventilating Blower No. 2 (or 3) Bus No. 
Ventilating Blower No. 2 (or 3) Bus No. 
Starboard 

Port 

Blower No. 41 

Blower No. 43 

Blower No. 42 

Blower No. 44 

Blower No. 47 

Blower No. 51 

Blower No. 49 

Blower No. 53 

Blower No. 54 

Blower No. 50 

Blower No. 52 

Blower No. 48 


After Distribution Board 
Three-Wire, D. C. Control Buses 


To Control Bus Selector Switch 

Exciter No. 2 

Exciters 

Exciter No. I 

Generator Field—Starboard 

Generator Field—Port 

Generator Field, 240 Volt 

Generator Field, 120 Volt 

Positive Ammeter 

Negative Ammeter 

Starboard (or Port) Voltmeter 

Bus, Voltage, Grounds 

Pos. Neg.—Pos. Neu.—Neu. 
Grd.—Neu. Grd.—Grd. Neg. 


Booster Generator, Neg. 
Booster Motor, Neg. 
Booster Motor Starter 


Bus No. 1 

Starboard Exciter 

Bus No. 2 

After Distribution Board 
Port Exciter 
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Neg.—Pos. 


Electric Drive on Merchant Ships 


Comparison of Electric Drive With Reduction Gearing— 
Electric Propulsion of Single-Screw Cargo Vessel Proposed 


BY W. L. R. EMMET* 


USTIFICATION for electric drive on merchant ships 
is that it affords a transmission efficiency practically 
equal to that obtainable with gears of suitable speed re- 
duction, and that it accomplishes this result by a simpler 
and niore reliable means. The writer has given much 
thought to this problem, both with respect to geared 
equipments and to electric drive, has conducted many ex- 
periments, and obtained much practical experience. A 
year or two ago he was of the opinion that electric drive 
would not be commercially justified on low-speed mer- 
chant vessels on account of higher cost and a somewhat 
less transmission efficiency. More correct studies of this 
subject and the development of improved electrical meth- 
ods have shown that the difference of transmission eff- 
ciency is very slight and that the small difference of cost 
which will apply to a just comparison is much more than 
justified by many practical advantages accomplished. 
Geared turbine applications to merchant ships have been 
of two kinds: first, single-reduction equipments with rela- 
tively low-speed turbines, and, second, double-reduction 
equipments with high-speed turbines. The General Elec- 
tric Company was the first to produce: equipments of the 
latter type, which afford a less efficient transmission but 
admit the use of a very much better and simpler turbine. 
By the introduction of single-reduction turbine equip- 
ments, Parsons showed by comparative tests a reduction 
in steam consumption of about 19 percent as compared 
with the reciprocating engine. Four years ago I pre- 
dicted a further reduction of 14 percent by the use of 
high-speed turbines with double-reduction gearing, and 
very complete data and tests have proved the correctness 
of this prediction. 


SInGLE-REpDUCTION GEARS ABANDONED IN BrITISH SHIPS 


An interesting fact in this connection is that in recent 
designs Parsons has abandoned the _ single-reduction 
method, and the new standard English ships are being 
built with double-reduction gearing and high-speed tur- 
bines. At the same time that this change is being carried 
on on a large scale in England, the DeLaval Company and 
others in this country, with the approval of the Emergency 
Fleet Corporation, have made the opposite change and 
have abandoned double reduction in favor of single reduc- 
tion, on the ground that the gearing could he made more 
reliable. An interesting fact in this connection is that the 
principal troubles with marine gears have developed in 
the low-speed element. 

These facts illustrate the uncertainties of the gear 
situation and the unformed state of opinion relating to it. 

Machinery which drives a propeller may be subject to 
very severe shocks and periodic vibrations, and gear 
troubles have developed on ships in a manner which seems 
erratic and very difficult of classification. 

The efficiency of ship gears has also been overestimated. 
Careful tests have indicated that the efficiency of trans- 
Mission in a 2,500-hersepower double-reduction equipment, 
Tunning smoothly and in good condition, does not exceed 
94.5 percent, and it must be remembered that the equip- 


* Consulting engineer, General Electric Company, Schenectady, N. Y. 


ment is further handicapped by the presence of a reversing 
turbine which occasions about eight times as much fric- 
tion resistance as a similar turbine moving in the ahead 
direction. With high-speed turbines and the most im- 
proved electrical apparatus, we can get a transmission 
efficiency of 93.5 percent on such a ship, so that it can be 
safely predicted that in any vessel in which high-speed 
turbines are used, the difference of transmission efficiency 
will not exceed one percent. If, on account of gearing 
conditions, the turbine has to be divided into two or more 
parts, there is a further disadvantage through increased 
packing losses and other complications. 


EFFECTS OF TEMPERATURE WitH USE oF REVERSING 
TURBINES 


Another matter which is important in the comparison of 
geared and electric ship equipments is the effects of tem- 
perature which may arise in connection with the use of 
reversing turbines, particularly where high degrees of 
superheat are applied. In an electrically driven ship the 
turbine always moves in the same direction and never re- 
quires to be stopped except when operation is entirely dis- 
continued. Thus its service is equivalent to that of a tur- 
bine on shore. When a turbine is operated in the reverse 
direction the friction is at least eight times as great as in 
the normal direction. The reversing elements of our 
2.500-horsepower ship turbines, although very small in 
diameter and of a minimum rotation loss, will, when op- 
erated in a 10-inch vacuum at full speed, heat up enough 
to turn blue. In our tests we regularly avoid this by intro- 
ducing water. The introduction of water or any fluid 
which may limit this heat will naturally cause a large in- 
crease of loss. 

An experiment which suggests the possibilities of such 
heat troubles as have been mentioned was recently made in 
Schenectady. A turbine designed to operate at 3,600 revo- 
lutions per minute was forced to revolve in the reverse 
direction at 2,000 revolutions per minute. A small amount 
of steam, passed through the buckets in the normal direc- 
tion while it was being reversed, produced in a short t?me 
a temperature of 940 degrees F. in the nozzles of the last 
stage. 

Temperature variations in actual practice in ship tur- 
bines are, to a great extent, limited by the heat storage 
capacity of the turbine parts themselves, but there are 
bound to be local heatings and irregular distributions of 
heat, which, with high superheat, cannot fail to be a source 
of increased danger. Superheat affords means of greatly 
increased economy wherever turbines are used, and this 
advantage should not be sacrificed in ships where fuel 
economy is of such great importance. In an electrically 
driven ship superheat can be a source of no disadvantage 


to a turbine—in fact, it is likely to increase the life of the 
blading. 


ELEctTrRICAL PropuLs1on LIMITED BY PROPELLER SPEED 


The electrical propulsion of ships may be limited under 
some conditions by the matter of propeller speed, since we 
cannot have less than two poles in the generator, and since 
it is undesirable to have to provide more than 60 or 70 
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poles in a motor. For ships requiring 3,000 horsepower 
or over and a speed of about 11 knots, a turbine operating 
at 3,000 revolutions per minute can be advantageouslv used, 
which, with a 60-pole motor, will give 100 revolutions per 
minute to the propeller and a high propeller efficiency. 
In higher speed vessels the conditions are generally easier. 
With smaller powers and propellers operating under 100 
revolutions per minute it will generally be desirable to use 
gears, even if electrical transmission is adopted. In that 
case it is desirable to place the gears between the turbine 
and the generator instead of between the motors and pro- 
pellers, as has been done. 


DIFFICULTIES IN Low-SpEED ELEMENTS OF GEARING 


Experience with ship gearing indicates that the greatest 
difficulties arise in the low-speed elements. This is prob- 
ably due to the fact that these elements receive more direct 
shocks from the propeller, and also that they give a much 
less perfect lubrication effect. There is presumably an 
effective oil cushioning in high-speed gears which is 
absent in low-speed gears. 

In electric drive equipments it would generally be de- 
sirable to furnish direct current exciting current from a 
separate source, and it has been thought desirable to com- 
bine excitation, lighting and the driving of auxiliaries. 
The auxiliaries on most existing ships involve a consider- 
able unnecessary loss of power, and by driving them elec- 
trically and exhausting a well-designed auxiliary generat- 
ing unit into the feed heater and into an intermediate stage 
of the turbine, a very good efficiency and simple operating 
condition can be afforded. 

The following copy of a proposal recently made illus- 
trates the possib‘lities of an application to a 4,000-horse- 
power vessel with a single screw operating at IrTo revo- 
lutions per minute: 


ProposaL FOR ELecrric Drive ON 4,000-HoRSEPOWER 
MERCHANT VESSEL 


“The auxiliary generating units are of such a size that 
one of them will be capable of affording lighting and ex- 
citation and all the auxiliary power which has been con- 
templated while the ship is at sea. These units are de- 
signed to run condensing or non-condensing with a good 
water rate. By carrying as a spare part a suitable direct- 
current motor and gear which could be connected to the 
end of the main shaft, these auxiliary units are used to 
propel the ship at nearly half speed in case the main unit 
or main motor were unfit for service. It would in any 
case be desirable to have auxiliary condensing facilities 
for use in port, and these could be used in such an emer- 
gency. 

“The main propulsion equipment consists of: 

Approximate 
Net Weight, 
Pounds 
One 3,200-k. v. a., 3,500 revolutions per minute, 
2,500-volt turbine generating unit.......... 
4,000-horsepower, 110 revolutions per 
minute, alternating-current motor. o0 
Instruments and controlling mechanism for the 
Ellolon o eer RE ern Risa Uneaten ee uiat et alerliots 


82,000 
One 
80,000 


9,000 


“Our calculations concerning the performance of this 
equipment show the following results, and, since the effi- 
ciency of every part is thoroughly understood, it is certain 
that these results can be actually obtained in practice. 
When the turbine is operating with a steam pressure of 
265 pounds gage at the throttle, 150 degrees F. superheat, 
and 28.5 inches vacuum, we should obtain a brake horse- 
power delivered to the propeller shaft with 9.4 pounds of 
steam, not including auxiliary steam. 

“In giving guarantees, we must make an allowance for 
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possible errors in testing and will guarantee that this water 
rate, under these conditions, will not exceed 10 pounds per 
shaft horsepower hour. 

“Auxiliaries—We have assumed that the boiler feed 
pump is steam-driven and requires 2,500 pounds of steam 
per hour, also that a Blake twin-beam wet and dry air 
pump is used which consumes 600 pounds of steam, mak- 
ing a total of 3,100 pounds of steam from these pumps for 
feed water heating. The following electrically driven 
auxiliaries have been assumed: 


Electrical 
Motor Input, 
Speed Horsepower Horsepower 
Circulating pump. 1,700/1,000 75.00 82.5 
Excitation | 80.00 80.0 
Lighting 20.00 20.0 
Oil cooler 125 eb) 
Fire room blowers. 850 20.00 22.5 
SHS oooccan0sd 800 bed 6.0 
Continuo usmloa deere ne 212.5 = 157.0 kilowatts 
Average 
Motor Maximum Continuous 
Speed Horsepower Horsepower 
Sanitary pump..... 1,700 5.0 2.5 
Fresh water pump.. 1,700 5.0 2.5 
Refrigerating pump. 1,700 5.0 2:5, 
Evaporator pump.. 1,700 1.0 1.0 
Wiciksho pieeeneeie 1,700 5.0 75) 
Bilge _pump....... 850 5.0 5.0 
16.0 
otaltin puteryectrte acter ere ae: 18.0 = 13.5 kilowatts 
otalasmaximcmieload een 170.5 kilowatts 


“In addition to the above motors there is included one 
20-horsepower, 900 revolutions per minute induction motor - 
for operating the blower for main motor ventilation. In 
connection with the above motors, while we are including 
hand-operated starting devices, no mechanical parts such 
as pumps, blowers, etc., are included. In other words, 
only motors and starters are included. 

“We propose to drive these auxiliaries from two 150- 
kilowatt, direct-current sets, operating non-condensing 
against a back pressure of 5 pounds gage, with part of 
this exhaust used to bring up the fed water temperature 
to 212 degrees F. and the remainder going into a suitable 
stage in our turbine for additional work. 

“The total flow of steam from the boiler at maximum 
speed will be 43,000 pounds per hour. Assuming 14 pounds 
of steam evaporated per pound of oil (same efficiency as 
Babcock & Wilcox boilers on battleship I” yoming). this 
would require 3,100 pounds of fuel oil per hour, or 33.25 
tons (2,240 pounds) for 24 hours. Thus the water rate, 
including all auxiliaries, lighting, and steam required for 
heating feed water, should be 11.1 pounds per shaft horse- 
power hour. 

“The electrical apparatus proposed for this purpose is 
of an extremely simple and reliable type. Our records 
over long periods of years covering such apparatus show 
that only about one-tenth of one percent of the motors 
and generators of such voltage, which are installed in all 
kinds of service, show any electrical trouble in a period of 
ten years. 

“The turbine is of the most efficient type manufactured 
for such a capacity and is designed with very liberal fac- 
tors of safety with all the most recent features of con- 
struction. Such a turbine is capable of runnine at a con- 
siderable proportion of its capacity if one of its many 
wheels is in operating condition. Packings, bearing 
sleeves and other perishable parts are easily replaceable, 
so that under almost anv combination of circumstances 
such a turbine can be quickly got into operative condition 
after it has been accidentally damaged. 

“The standards of reliability are so high with such ap- 
paratus that it is believed that they occasion less risk of 
stoppage than is incurred in single-screw ships propelled 
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in any other manner. In case, however, the novelty of 
such an equipment raises doubts which may increase in- 
surance rates, a motor can be provided as stated above 
which will propel the ship at reduced speeds from power 
delivered by the auxiliary generating units. 

“Tt is believed that the operation of these relatively 
large auxiliary generating units and the use of motors 
for driving the auxiliaries mentioned are justified from the 
standpoint of economy. Generating units of such a capac- 
ity will give a very good efficiency, and their operation in- 
volves no more complication of detail than is occasioned 
by the use of the smallest steam turbine—in fact, the de- 
tails of the larger turbine are simpler and better than those 
of the smaller one.” 
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The proposal quoted above describes an equipment 
which is in itself much less liable to trouble or interrup- 
tion than any type of existing equipment used on a single- 
screw ship, and at the same time affords, at very small 
cost for spares, means by which the ship can be run if the 
main machinery is inoperative. The figures given as to 
results are correct and dependable, and are so good that 
their accomplishment in many classes of service would 
pay for the change in three years. With very few ex- 
ceptions, the prevailing opinion of the most experienced 
marine engineers is that the reciprocating engine for ship 
propulsion is obsolete. Its replacement is inevitable, and 
the General Electric Company, with its experience and 
facilities for development, is ready to do the work. 


United States 110-Foot Submarine Chasers 


Description of Special Type of Naval Vessel Which Played an Important 
Part in the War—Construction, Equipment and Engineering Data 


BY R. P. SANBORN 


INCE the signing of the armistice and the subsequent 
modification of the censorship, a great deal of in- 
formation has been published regarding the exploits of 
the American 11o-foot submarine chasers, or the “I1o- 
footers,” as they are popularly known. [or that reason 
a short description of these vessels, their constructive 
features, arrangement and equipment may be of interest 
at this time. 

When, early in 1917, it appeared certain that the United 
States would enter the war, the Navy authorities in mak- 
ing their preparations took account of the valuable ser- 
vices rendered England by her fleet of motorboats, fishing 
boats and other small craft, including the now famous 
80-foot ““M. L.'s,” and took steps to provide a similar fleet 
for the protection of our own coast and harbors and to 
give our share of assistance in the offensive warfare 
against the submarine overseas. 

The subject of patrol boats had received the attention 
of motorboat enthusiasts, yacht builders and designers 


throughout the country, and these men were called upon 
to give of their experience. Taking advantage of the ex- 
perience of the Russians with their 60-footers and the 
British and Italians with their 80-footers, the department 
decided upon Iro feet as the minimum length for military 
efficiency and the maximum length for greatest production 
in the yards of motorboat builders throughout the country. 
Thirty-two boat builders located on the Atlantic Coast, 
Gulf of Mexico, Mississippi River and Great Lakes, to- 
gether with four navy yards on the Atlantic Coast and 
two on the Pacific Coast, contributed the 341 submarine 
chasers constructed for our own navy and the 100 de- 
livered to the French Government. 

When the question of type, speed and general dimen- 
sions of hull had been decided upon, the Bureau of Con- 
struction and Repair under Rear-Admiral D. W. Taylor, 
U. S. N., assisted by Commander J. A. Furer, U.S. N., 
and Lieutenant-Commander A. Loring Swasey, U. S. 
N. R. F., assumed the task of working out the hull details. 


Fig. 1.—United States Submarine Chaser Fully Equipped Ready for Service 
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The Bureau of Steam Engineering, under Rear Admiral 
R. S. Griffin, U.S: N., and) Commander J) ©: Wisher, 
U. S. N., turned its attention to the problem of supplying 
suitable machinery equipment. 

Steam turbine drive was considered but soon discarded 
in favor of the gasoline (petrol) engine on account of 
excessive weight and space required for the former, and 
also because practically the entire output had been as- 
signed to destroyers. The original layout called for a 
twin-screw arrangement, but, in order to provide sufficient 
power to attain the emergency speed spec fied by the 
General Board, the three-engine triple-screw arrangement 
was finally adopted. 

When the bids for machinery were opened it was found 
that most of the engines of sufficient horsepower offered 
were of the high-speed type. On account of the ex- 
tremely heavy work to be required of these little vessels 
and the long periods at sea in all kinds of weather, the 
slow-speed heavy-duty type was the only one considered 
suitable by the department. 

Another factor that had to be considered in the choice 
of motive power was rapidity of production. The distribu- 
tion of contracts for 355 chasers among thirty-eight dif- 
ferent yards all prepared to start work at once meant that 
an immense number of engines would have to be delivered 
over a short period of time. The Standard Motor Con- 
struction Company, Jersey City, N. J., was just complet- 
ing the contract for two-engine equipments for the 550 
British “M. L.’s” built by the Eleo Company in such a re- 
markably short time. The proposition was put up to Mr. 
Eugene A. Riotte, president of the Standard Company, 
with the result that on March 21, 1917, a contract was 
signed calling for delivery of the first set of engines in 
six weeks and a gradually increasing rate of production 
up to ten complete sets, consisting of three engines, aux- 
il’aries and fittings, per week. 

In spite of many difficulties in securing raw materials 
and finished parts from outside manufacturers this sched- 
ule was very closely adhered to. How close is indicated by 
the fact that the 255th set left the Standard factory in 
Jersey City on April 11, 1918, 386 days after the signing 
of the first contract. As soon as delivery of engines was 
started the Standard Motor Construct’on Company placed 
in the field a corps of expert operators to aid in the ma- 
chinery installations and running of the trials, and it was 
a common occurrence for three and four telegrams to be 
received by the Navy Department in one day, each an- 
nouncing the completion of another of the sma!l warships. 


GENERAL DIMENSIONS OF THE IIO-FOOTERS 


The following table gives the general dimensions of the 
vessels: 


110 feet 

105 feet 

15 feet 434 inches 
5 feet 11 inches 


Wernesthmoyve tall yee 
Length between perpendiculars.......... 
Breadth, extreme over guards........... 
Draft, extreme from load waterline..... 
Displacement for 5 feet 3 inches mean 

obec eR CAA onlin Guerutlac oboe ao Gullah 
Freeboard, minimum to load waterline... 
Extreme height, mast above load water- 

Varies, Gh oy Tae aN Ss emer NON AT 
Extreme height, pilot house above load 

waterline 


75 tons 
3 feet 11 inches 


38 feet 2 inches 


14 feet 8 inches 


Designed with seaworthiness as of prime importance, 
the little vessels have proved the wisdom of their de- 
signers. Four watertight steel bulkheads, one watertight 
wooden bulkhead, and two non-watertight steel bulkheads 
divide them into eight compartments. 

Strength with minimum weight marks their construction 
throughout. Steam-bent white oak frames are spaced 
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twelve inches apart except in the engine compartment, 
where they are doubled. Keels are of yellow pine and 
oak; bilge stringers, hogging girder, shelf, clamp and 
sister clamp are all of yellow pine, and these are tied 
together with the seven bulkheads to give great longi- 
tudinal strength. Long leaf yellow pine is used for 
planking, and decks are of Port Oxford cedar or Oregon 
pine, with white oak and yellow pine deck beams. Stems 
and stem knees are of white oak. Transoms are planked 
on the outside with mahogany, on the inside with cedar 
or white pine, and framed and stiffened with white oak. 

The foundations for the 3-inch anti-aircraft gun for- 
ward and the depth-charge projector or “Y” gun aft are 
heavily reinforced with steel diagonals, plates, web-frames, 
wood-blocking and heavy pipe stanchions. 

The engine foundations are extremely heavy, and one 
noticeable feature of these vessels is the absence of vibra- 
tions at all speeds. 


GENERAL ARRANGEMENT 


A watertight steel bulkhead at frame No. Io separates 
the forepeak stowage space from the forecastle which runs 
to another steel bulkhead at frame No. 33. The forecastle 
has living accommodations, including pipe berths, stowage 
space for clothing, mess tables, etc., for fourteen members 
of the crew. In here is also the boiler of the hot water 
system for heating the vessel, and in the forward end is 
the crew’s toilet. 

Aft of the forecastle is the forward ammunition locker 
with racks for stowing the three-inch ammunition and a 
small arms rack on the after bulkhead. The submarine- 
detecting devices and other special equipment are also 
located in this compartment, which communicates directly 
with the radio room. The latter room is on the star- 
board side and contains the %-kilowatt wireless telegraph 
set, radio telephone set and living accommodations for the 
operator. Opposite the wireless room is the completely 
equipped officers’ toilet, a unique feature of which is the 
shower bath with hand-operated pump. Aft of these two 
rooms, and separated by a wooden bulkhead is the officers’ 
stateroom. This is equipped with spring bunks, desks, 
mess table, closets and lockers for the two commissioned 
officers. A hatch gives access to the pilot house directly 
above. 

In the pilot house, in addition to the usual binnacle and 
other navigating instruments, are the radio telephone, 
plotting board for plotting the bearings of enemy sub- 
marines, as reported by the “listeners” on the various 
chasers, running and signaling light control switches and 
push buttons for operating the general alarms and depth 
bomb dropping signals. Speaking tubes connect with the 
crow’s nest, engine room, radio and listening rooms and 
the officers’ quarters, so that in time of action the com- 
manding officer is in complete control of all parts of his 
vessel. 

Under the officers’ quarters and wireless room are the 
four 600-gallon gasoline (petrol) fuel tanks. The tanks are 
not interconnected. and only the two after tanks are piped 
to the engine float boxes, but a manifold and motor-driven 
pump are provided for transferring fuel from the forward 
to the after tanks. Filling pipes and air vents are led to 
the deck. Reach rod extensions to the main fuel stop 
valves are also brought to the deck just abaft the pilot 
house, so that in case of fire in the engine room the gaso- 
line (petrol) supply may be cut off from the deck. 

A watertight steel bulkhead separates the officers’ state- 
room from the ene’ne room, and the other two watertight 
steel bulkheads are between the engine room and after 
ammunition compartment, in which are the depth charges 


INTERNATIONAL 


May, 1919 


and fresh water tanks, and between this compartment and 
the after quarters for petty officers and engine room force. 
Next in order come the galley and lazarette. 

A feature that impresses the visitor to these vessels is 
their compactness without being cramped, and nowhere is 
this more apparent than in the engine room. In a com- 
partment approximately 21 feet by 14 feet are located 
three 220-horsepower Standard main engines and all aux- 
iliaries, switch boards, batteries, oil and air tanks, work 
benches, etc., and yet there is no cramping at the control 
stations and there is plenty of space about the engines for 
inspection and repair. The two wing engines are in the 
forward end of the compartment so that there may be 
plenty of space around the control stations, which are at 
the after end of each engine. By each engine is hung a 
lubricating oil tank, and on the forward bulkhead are the 
air tanks, fuel transfer pump and blower for clearing the 
bilge of fumes. 

In the after end of the compartment on the port side 
are the auxiliary engine, battery charging rheostat and the 
switchboard controlling all electrical circuits. On the 
starboard side is a work bench with tool rack above and 
the two sets of storage batteries underneath. Tacho- 
meters and revolution counters for each shaft are on the 
after bulkhead. 

Headroom is ample throughout the compartment. Two 
10-inch ventilators, with cowls, at each end of the com- 
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Fig. 8.—Curves Showing Engine Performance 

by inexperienced machinist mates, most of whom were of 
the Naval Reserve Force, to which they have been sub- 
jected. 

Rated to develop 220 horsepower each when turning 460 
revolutions per minute, they are described as of the ver- 
tical, inverted, single-acting, four-cycle type, with six 
cylinders, 10-inch bore by 11-inch stroke. The crank cases 
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Fig. 7—Plan of Engine Room 


partment, a large skylight in the rook of the trunk and 
numerous portholes afford sufficient ventilation. 


ENGINES 
The main engines themselves deserve no little comment. 
Of the slow-speed, heavy-duty type, they have stood up 
admirably under the service required by 3,000-mile voy- 
ages across the Atlantic, months of patrol and convoy 
duty in all kinds of weather, and none too expert handling 


are open and the cylinders are mounted on steel stanchions 
amply crossbraced, the whole set on a heavy cast iron base. 
The total weight of each engine is about 6,300 pounds. 

The cylinders are cast singly, amply water jacketed and 
the cylinder heads are removable. The engines are 
coupled directly to the propeller shafts, reversing being 
accomplished by fore and aft shifting of the valve cams 
and shaft, throwing into operation the proper cams for 
ahead or reverse, as the case may be. 
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Starting is accomplished by compressed air entering 
into the six cylinders through valves operated by cams. 
A reverse lever with five positions, neutral, starting and 
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running ahead and starting and running reverse, shifts 
the cams. All controls, ignition switch, throttle, spark 
control, air-starting valve and reverse lever are brought 
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Base Line Used in Calculations 
Fig. 10.—Curve of Areas of Vertical Sections 


13 
Note:- The above areas are exclusive of that portion of the keel below the base line of calculations. 
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Sections 


to a control station at the after end of each engine, and 
the bridge telegraph dial is conveniently located in view 
of the operator and within easy reach for answering 
signals. 
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The ease with which these vessels may be handled and 
the reliability of the air-starting and reversing features 
may be appreciated by an examination of the trial reports. 
The reversing test applied to all boats consisted of bring- 
ing the boat to full speed on all three engines and then 
ringing “full speed astern” on the wing engines and “stop” 
on the center. The average time for bringing the vessel 
to a dead stop was twenty-one seconds, and in a distance 
of a little over two boat lengths. Telegraphs were then 
rung to “full speed ahead” and the three engines were 
firing in from two to four seconds. 


Ease AND RELIABILITY OF CONTROL 


That these results are achieved in actual service with 
Navy crews, as well as when the engines are timed for 
trials and operated by experts, was demonstrated to the 
writer, who accompanied five chasers from Cleveland, 
Ohio, to the New York Navy Yard and saw them han- 
dled in the twenty-six locks of the Welland Canal and 
thirty-two locks of the New York State Barge Canal. 

Gasoline (petrol) from the fuel tanks forward flows by 
gravity to the suction side of the piston type fuel pump 
on each engine, which discharges it directly to the special 
Standard design vaporizer. Any overflow from the vapor- 
izer fuel chamber is led to a float box and by-pass leading 
to the pump suction, so that any excess fuel overflow from 
the vaporizer is immediately taken up by the pump. 

Ignition is of the mechanical make-and-break type, with 
current supplied by magneto for ahead running and by 
storage battery in reverse. 

Each engine has its own circulating pump, air compres- 
sor and other auxiliaries. 


AUXILIARY ENGINE 


One of the hardest worked pieces of machinery in the 
Navy is the auxiliary engine of the 110-footer. Mounted 
between the two 41-inch by 5!4-inch power cylinders of 
the engine is the air compressor for supplying air at 250 
pounds pressure for starting the main engines. Directly 
connected to the engine crankshaft and mounted on the 
bed plate is the 414-kilowatt, 120-volt generator, which 
supplies all electric current used throughout the ship. A 
gear-driven fire and bilge pump completes the load on 
this set. 

The generator supplies current at 120 volts direct to the 
motor generator set of the wireless outfit and through a 
charging rheostat to the two 16-cell storage batteries for 
lighting, ventilation blowers, searchlight and other elec- 
trical apparatus. This set was of ample size when the 
vessels were first brought out, but as the various sub- 
marine-detecting and other devices were perfected they 
were added to the equipment of the chasers to bring them 
to that state of efficiency that enabled them to destroy 40 
percent of the Hun undersea boats officially credited to 
United States naval vessels. Each of these instruments 
increased the drain on the storage batteries, so that the 
auxiliary engine was soon operating night and day on 
charging duty. 


ADDITIONAL CHARGING Units INSTALLED 


To relieve the engine of some of this load so that it 
might have an occasional overhaul! and be kept in condi- 
tion to perform its other duties, the department authorized 
the installation of 34-kilowatt Delco charging units on all 
submarine chasers. These units consisted of a single- 
cylinder, air-cooled gasoline (petrol) engine direct con- 
nected to a 34-kilowatt, 40-volt generator. At the same 
time 2%-inch by 2'%-inch Curtiss air compressors driven 
by %4-horsepower, 32-volt, 1,750 revolutions per minute 
motors were installed for emergency use. 
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Fig. 1—Fore and Aft Section Through Stern Frame of “Type A” Hog Island Ship 


Section A-A 
Fig. 2 


Section at 12’ Waterline 
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Suggestion for Simplifying Construction 
of Fabricated Stern Frame of Hog 
Island Ships by Application of 
Electric Welding 


BY WILLIAM T. BONNER 


HE fabricated stern construction of the type “A” 

ships standardized by the American International 
Shipbuilding Corporation, Hog Island, Pa., offers very 
great opportunity for the utilization of electric welding. 

Fig. 1 shows a fore-and-aft section of the stern portion 
of the 7,800-ton type “A” ships, showing details of fram- 
ing and rudder. Fig. 2 represents a horizontal plane sec- 
tion of the fabricated rudder and after end of the plate 
arch, as on line A-A, while Figs. 3 and 4, as assembled, 
show the co-relative details of the rudder, stern section 
and under-rudder support at the 12-foot waterline, B-B. 

As may be noted in Figs. 2 and 3, the hollow construc- 
tion of the rudder renders it practically buoyant, or would 
do so were it not for the many rivets, angle bars, corner 
pieces and other weight members required for its as- 
sembly as a watertight riveted structure. For instance, 
by using 8-inch channels assembled flange inwards for 
the rim or edge framing members, as in Fig. 5, the weight 
of material would be greatly reduced and the buoyancy 
increased not only by the weight re- 
duction but by increased displace- 
ment due to turning the channel 
flanges inward. 

Similarly, all corner pieces and 
other like members required for 
riveting could be eliminated and the 
frames and plates attached directly 
to each other by butt or fillet welds. 

The greatest saving, however, 
would be effected by substituting 
electrically welded construction for 
the very complicated riveted fram- 
ing over arch C in Fig. 1. Each of 
the frames D to J, inclusive, as also 
the many auxiliary braces and stiffeners, must be heated 
and hand-hammered to a close-up fit in place, after which 
they are laboriously secured by drilling and riveting. Be- 
cause of the very contracted space, all of these operations 
are necessarily difficult and slow, and therefore expensive. 

If, on the other hand, the outer shell plating should be 
formed and secured in its proper place, the inner framing 
could be easily added as a two-stage operation. Instead 
of using angle sections which are difficult to form, the 
doubling portion could be first shaped to the inner surface 
of the shell plating and secured by fillet welds along each 
edge. The second operation would consist in fitting and 
welding the flange portion against the doubling portion 
after shearing or burning the jointure edge to conform to 
the profile of the ship’s plating outline. 

By this method of construction, all pre-heating and 
heavy hammer shaping in place would be eliminated, per- 
fect fits would be secured and all perforating of the skin 
plating would be avoided. There would be no rivets to 
cause leakage because of constant shear and shaft vibra- 
tion, and the streneth of the structure could easily be 
made 100 percent efficient. 

In like manner it would be found desirable to extend the 
welded construction to include frames J, K, L and M and 


other like members, the assembly of which is always 
difficult. 


Fig. 5 
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Fig. 1—Plate and Angle Furnace, Pusey & Jones Yard, Wilmington, 
el. 


Gas Displaces Fuel Oil in Large Furnaces 
BY WILLIAM J. HARRIS, JR.* 


HE tremendous expansion of the shipbuilding in- 

dustry in the United States during the past two 
years has offered an opportunity for many innovations 
which a slow, natural growth would never have provided, 
or which would otherwise have come only after a much 
longer period of time. Men formerly engaged in other 
lines of work have entered the shipyards and have brought 
new ideas with them. In some instances, no doubt, the 
“innovations” have proved disappointing, but in others the 
most gratifying results have been obtained. 

The use of gas as a substitute for fuel oil in large fur- 
naces is an example of this latter kind. There are now 
some four or five yards using it on an extensive scale, at 
least two of which use no other fuel except in the small 
portable rivet heaters where coke seems to have certain 
advantages. Gas is also doing this work with equal satis- 
faction, but has been objected to because of the possible 
danger from leaks in hose connections. The large furnaces 
for plate and angle bending and for heavy forgings are 
of sizes and have burner capacities which the average 
“oas man” a few years ago would have never considered 
attempting; and his judgment was perfectly sound, as 
there was no burner equipment available which had the 
necessary capacity and efficiency to meet fuel oil on any- 
thing like an equal cost basis. 


* Engineering Department, The Surface Combustion Company, New 
York City. 


Fig. 2.—Forge Furnace and Angle Furnace, Pusey & Jones Yard, 
Gloucester City, N. J. 
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Fig. 3.—Plate and Angle Furnaces in Angle Bending Shop, Pusey & Jones Yard, Gloucester City, N. J. 


The largest shipyard installation of city gas on the 
Atlantic seaboard is at Gloucester City, N. J., in the New 
Jersey and Middle Yards of the Pusey & Jones Company, 
where no other fuel is used for furnace work. The pres- 
ent equipment consists of one 5-foot 6-inch by 50-foot 
angle furnace, one 7-foot 6-inch by 24-foot plate furnace, 
one 9-foot by 20-foot plate furnace, one 4-foot by 30-inch 
liner furnace, one 3-foot 9g-inch by 5-foot 7-inch rod fur- 
nace for a rivet-heading machine, three 3-foot by 3-foot 
forge furnaces, one 2-foot by 2-foot forge furnace, one 
15-inch by 24-inch tool room furnace, and two rivet 
heaters serving “bull” riveters. The dimensions given are 
inside measurement. 


No Arr Prernc or BLowEeR REQUIRED 


All of this equipment is supplied with gas at a pressure 
of ten pounds per square inch from a central compressor 
and meter house. The gas entrains sufficient air for com- 
plete combustion by means of proportioning inspirators, 
which are part of the burner equipment on the furnaces. 
Hence no air piping or blower is required, and temperature 
regulation is obtained by the simple adjustment of the gas 
valve. It is thus possible to connect a furnace to the lines 


Fig. 4.—Forging Furnace Serving Steam Hammer, Pusey & Jones 
Yard, Gloucester City, N. J. 


at any point on the system and have it ready for operation 
by merely turning on the gas. The automatic proportioning 
feature of the burner equipment insures the maximum 
combustion efficiency at all times regardless of the skill 
of the furnace tender. 

The other yard referred to as being completely gas 
equipped is that of the Pusey & Jones Company at Wil- 
mington, Del., where there is a 6-foot 6-inch by 36-foot 
plate furnace, a 3-foot by 52-foot 6-inch angle furnace, 
and a rivet heater for the “bull” riveter. 


CoMPARATIVE Cost oF GAS AND OIL 


The cost of gas in comparison with fuel oil depends not 
only on the relative cost of the two fuels, but on the effi- 
ciency of the oil furnace against which the comparison is 
made. Actual tests of the oil-fired plate furnace formerly 
used at the Wilmington yard and the gas furnace which 
displaced it showed practically the same fuel cost with oil 
at 6 cefits (0/3) per gallon and 600 British thermal unit 
gas at 57 cents (2/414) per 1,000 cubic feet. This was in 
spite of the fact that the gas furnace is 6 feet longer than 
the oil furnace. Since these tests were made, the price of 
both fuels has advanced somewhat, but the plant engineers 
of both yards have stated that even though the gas may 
cost more than oil the difference is more than compensated 
for by the many advantages, such as freedom from smoke 
and fumes, no oil storage or handling, reliability of supply, 
fuel being paid for after use instead of before, uniformity 
of temperature distribution and ease of control. The 
satisfact‘on given by the gas furnaces is evidenced by the 
fact that additions have been made in both the plants men- 
tioned, which almost equaled the original installation in 
size. 

The accompanying illustrations are, as indicated by the 
titles, of the furnaces mentioned above, which were de- 
signed and installed complete by The Surface Combustion 
Caseaneny of New York City. 


Oruer INSTALLATIONS 
Plate and angle furnaces (the latter being 60 feet long) 
of similar design using city gas have been supplied by the 
same company to the Norway Pacific Construction & 
Drydock Company at Seattle, Wash., and to John Eichleay, 
Jr., Company and the McClintic Marshall Construction 
Company at Pittsburgh, Pa., for operation on natural gas. 


American Steamer Savannah, Built in 1819, the First Steamship to Cross the Atlantic 


Centenary of Transatlantic Steam Navigation 


History of the First Steamship to Cross the Atlantic—Famous 
Voyage of the American Steamer Savannah to Liverpool in 1819 


BY F, B. C. BRADLEE 


HE honor of first navigating the sea with a steamer 

belongs to Colonel John Stevens, of New York, and 
the credit is not diminshed by the fact that he was forced 
to it by circumstances beyond his control. Having built 
the steamboat Phenix, he was prevented from navigating 
the Hudson, because at that time (1808) Fulton and 
Livingston had a monopoly of this river, and accordingly 
the Phanix was sent around by sea to the Delaware River. 
England in those days was very active and ambitious in 
the new enterprise, yet it was nine years later before she 
ventured on sea voyages. In 1817 the steamer Caledonia 
first crossed the Channel on her way to Holland. 

Transatlantic steam navigation was long discussed be- 
fore anyone combining sufficient skill with courage and 
a spirit of adventure made the bold attempt. 

The Times (of London, England), in the issue of May 
II, 1819, thus announces the expected event: 

“Great Experiment——A new steam vessel of 300 tons 
has been built at New York for the express purpose of 
carrying passengers across the Atlantic. She is to come 
to Liverpool direct.” 

On the very day that this brief notice appeared, the 
vessel referred to was visited by the President of the 
United States and made a short trial trip previous to her 
departure on a hazardous voyage. 


New York Suippuripers Burtt THE SAVANNAH 


This steamer, named the Savannah, the first that crossed 
any of the oceans. was built at Corlear’s Hook, New York 
City, by Crockett and Fickett. The New York custom 
house records give her measurements as follows: Ton- 
nage, 319; length, 98% feet; beam, 26 feet; depth of hold, 
14% feet. The Savannah was equipped with an inclined, 


direct-acting, low-pressure engine of 90 horsepower. It 
had a single 40-inch cylinder; the machinery was built by 
Stephen Vail at Morristown, N. J., and the boiler by 
Daniel Dod at Elizabeth, N. J. 

Originally intended for a New York and Havre packet, 
the Savannah was purchased before completion by Scar- 
borough and Isaacs, merchants of Savannah. She was 
launched August 22, 1818. She could carry only seventy- 
five tons of coal and twenty-five cords of wood. Com- 
manded by Captain Moses Rogers, and navigated by 
Stevens Rogers, both of New London, Conn., the Savannah 
sailed from the city of Savannah, Ga., on May 25, 1810, 
bound for St. Petersburg via Liverpool. She reached the 
latter port on June 20, having used steam eighty hours out 
of the twenty-six days, and thus demonstrated the feasi- 
bility of transatlantic steam navigation. 


OricinaL Loc-Book oF THE SAVANNAH THE PROPERTY OF 
THE Nationat Musrum 


The original log-book of the Savannah, containing the 
daily record of her memorable voyage, is in possession of 
the United States National Museum. 

There are no original pictures extant of the Savannah. 
A crude lithograph is the basis of all the pictures published 
of this historic vessel and is here reproduced. It is to 
some degree faulty, but is the best that can be had. Some 
authorities, notably the late S.. W. Stanton, maintained 
that her paddle wheels were not open, but had canvas 
paddle boxes. There exists an oil painting showing the 
Savannah so fitted. The question, however, is doubtful. 
On one page of the Log occurs the statement: ‘We took 
the wheels in on deck in 30 minutes.” This statement re- 
fers to the fact that the steamer was so constructed that 
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in case of boisterous weather her paddle wheels could be 
brought in on deck. 

According to the Log the steamer reached Savannah 
from New York on April 6, having used steam four days. 
It remained there eight days and then “got steam up and 
started for Charleston,’ which was reached next day. 
The vessel lay at Charleston until April 30, when it re- 
turned with steam to Savannah. 

The Savannah remained twenty-three days at the city 
of the same name, and on May i1 was visited by the 
President of the United States. 

The Savannah was fitted with accommodations for 
passengers, and, although the Savannah Georgian adver- 
tised her departure some days ahead, no venturesome 
travelers presented themselves. Crossing the Western 

ocean by steam was then too much in the nature of an 
experiment. 


Tue Historic Voyace Across THE ATLANTIC 


On May 22, Captain Rogers “got steam up and at 9 
A. M. started” on the transatlantic voyage. Nothing 
of much interest is detailed in the daily records of the 
log-book, which are, on the whole, rather monotonous. 
On June 2 they “stopped the Wheels to clean the clinkers 
out of the furnice, a hevy head sea, at 6 P. M. started 
Wheels again; at 2 A. M. took in the Wheels.” 

Land was sighted on June 16, being the coast of Ire- 
land, and on the 17th the Savannah “was boarded by the 
King’s Cutter Kite, Lieutenant John Bowie.” 

The log-book here, as elsewhere, is sternly brief, but 
fortunately we have in Stevens Rogers’ own words a 
fuller account of the amusing circumstances connected 
with the boarding by the King’s cutter. He said, in a 
communication to the New London (Connecticut) Gazette: 
“She [the steamer] was seen from the telegraph station 
at Cape Clear, on the southern coast of Ireland, and re- 
ported as a ship on fire. The Admiral, who lay in the 
Cove of Cork, dispatched one of the King’s cutters to her 
relief. But great was their wonder at their inability, 
with all sail in a fast vessel, to come up with a ship under 
bare poles. After several shots were fired from the 
cutter, the engine was stopped, and the surprise of her 
crew at the mistake they had made, as well as their 
curiosity to see the singular Yankee craft, can be easily 
imagined. They asked permission to go on board, and 
were much gratified by the inspection of this naval 
novelty.” 

Two days later (June 20) they “shipped the wheels and 
furled the sails and run into the River Murcer, and at 
6 P. M. come to anchor off Liverpool with the small 
bower anchor.” 

These simple words are all that were thought necessary 
to record the successful termination of the daring venture: 
not a word of boasting, of congratulation, nor even of 
thankfulness, does this man of deeds place on record. For- 
tunately, we have details of the manner in which the 
steamer was received in the account given by Stevens 
Rogers already alluded to. He says: “On approaching 
Liverpool hundreds of people came off in boats to see her. 
She was compelled to lay outside the bar till the tide 
should serve for her to go in. 

“On approaching the city, the shipping, piers, and roofs 
of houses were thronged with persons cheering the ad- 
venturous craft. Several naval officers, noblemen and 
merchants from London came down to visit her, and were 
very curious to ascertain her speed, destination and other 
particulars.” 

During the sojourn of the Savannah at Liverpool the 
British public regarded her with suspicion, and the news- 
papers of the day suggested the idea that “this steam 
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operation may in some manner be connected with the 
ambitious views of the United States.’’ One journal, re- 
calling the fact that Jerome Bonaparte had offered a large 
reward to anyone who would succeed in rescuing his 
brother Napoleon from St. Helena, surmised that the 
Savannah had this undertaking in view. 

The steamer remained twenty-five days at Liverpool and 
sailed for St. Petersburg on July 23, “getting under way 
with Steam,’ and “a large fleet of Vessels in company.” 
Captain Rogers touched en route at Copenhagen, where 
his vessel excited great curiosity, and also at Stockholm, 
where she was visited by the royal family, or, in the 
homely language of the log-book, “His royal highness 
Oscar Prince of Sweden and Norway come on board.” 
(August 28.) While at Stockholm, we find this entry: 
“Mr. Huse [Christopher Hughes] the American minister 
and Lady and all the Furran Minersters and their Laydes 
at Stockholm come on board’—and at Mr. Hughes’ in- 
vitation made an excursion among the neighboring islands. 

On September 5 the steamer left Stockholm, with Lord 
Lynedock, of England, who was then on a tour through 
the north of Europe, as a distinguished passenger. On 
the 9th she reached Cronstadt, having used steam the 
whole passage, and a few days later she arrived at St. 
Petersburg. Here she was visited, at the invitation of our 
ambassador at that court, by the Russian Lord High 
Admiral, Marcus de Travys, and other distinguished mili- 
tary and naval officers, who also tested her superior quali- 
ties by a trip to Cronstadt. 

The Savannah lingered at St. Petersburg until October 
ro and then set sail on her homeward voyage, “in company 
with about 80 sail of Shiping.” She arrived at Savannah 
Tuesday, November 30. Shortly after, the steamer was 
taken to the navy yard at Washington. The object of this 
visit to the national capital was, in the words of another, 
“to fix her name and exploits in the minds of prominent 
men from all parts of the United States, in order to lay 
a foundation for the defense and maintenance of our 
claim to that distinction which this craft and her daring 
commander had unitedly wrought out for our nation upon 
the mighty deep.” 


SUBSEQUENT History OF THE SAVANNAH 


The subsequent history of the Savannah can be told in 
a few words. On account of the great fire in Savannah, 
her owners were compelled to sell her, the engine was 
removed and she was purchased to run as a packet be- 
tween that place and New York, whither she was bound, 
under charge of Captain Nathaniel Holdredge, when she 
was lost on the south side of Long Island in November, 
1821. 

This sketch of the voyage of the Savannah, with the 
extracts from the log-book, establishes beyond a doubt 
that America deserves the credit of having been the first 
to apply steam machinery to the navigation of the Atlantic. 
Many articles on the early history of steam navigation 
have been written which ignore the claims of the Savan- 
nah and her enterprising captain. 

In fact, when the steamers Sirius and Great Western 
arrived in New York Harbor April 23, 1838, twenty years 
after the exploit of the Savannah, they were received 
with extravagant manifestations of delight; and in an 
editorial in the New York Express of April 24, reference 
is made to the “unusual joy and excitement in the city, it 
being almost universally considered as the beginning of a 
new era in the history of Atlantic navigation.” The 
achievement of the Savannah was forgotten, her skillful 
captain no longer lived to claim his rights, but patriotic 
citizens protested in the public press against losing sight 
of the just claims of America. 
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Fig. 1.—The Twenty-Eight Shipways at the Newark Bay Yard of the Submarine Boat Corporation 


Noteworthy Achievement of the Sub= 
marine Boat Corporation 


HE Newark Bay shipyard of the Submarine Boat 
Corporation launched the following ships during 
the month of March and thereby established a record for 
the launching of cargo ships: Wusconsin Bridge, Mul- 
waukee Bridge, Opequan, Bound Brook, Knoxville, Louts- 
ville Bridge, Anniston, Chattanooga, Montgomery. 
These vessels are of the “new American type” with a 
deadweight capacity of 5.500 tons. They are equipped 
with Westinghouse geared turbines and have a speed of 
10% knots. Steam is furnished by two Babcock & Wilcox 
marine type oil-fired watertube boilers. 
Approximately 27 steel mills, 56 fabricating plants and 
200 foundries, machine, pipe, joinery and equipment shops 


are engaged in the production of the parts composing the 
ships assembled at Newark Bay. 

On September 14, 1917, when the submarine Boat Cor- 
poration signed its contract with the United States Ship- 
ping Board Emergency Fleet Corporation, the site of the 
Newark Bay shipyard was a barren strip of Jersey 
meadow land, and the management of the Submarine Boat 
Corporation faced the stupendous task of building the 
plant, arranging for the manufacture of the plates and 
shapes, propelling machinery and auxiliaries and, when 
the ship material began to arrive, of constructing the ships. 

In spite of all the difficulties encountered, the Newark 
Bay shipyard to March 31, 1919, had launched 35 ships, 
representing a deadweight tonnage of 192,500. A large 
number of the ships have already received their trials and 
are awaiting allocation to the operating companies, 


Fig. 2.—Thirteen Vessels Nearing Completion at the Fitting-Out Berth of the Submarine Boat Corporation 
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Fig. 1—The Schenectady Afloat 


Hog Island Turbine-Driven Cargo Vessel 
Christened Schenectady 


NE of the geared turbine-driven cargo vessels, which 
was launched on March 15 by the American Inter- 
national Shipbuilding Corporation at Hog Island, Pa., was 
christened Schenectady in honor of the industrial city 
where the propelling machinery of the vessel was built. 
The sponsor was Miss Miriam Rohrer, daughter of A. L. 
Rohrer, electrical superintendent of the General Electric 
Company, builders of the turbine and reduction gears in- 
stalled on the vessel. 
The vessel is designed for a deadweight capacity of 
7,500 tons, the total displacement loaded being estimated 
at 11,200 tons. According to estimates, the weight of the 
steel hull is 3,100 tons; of the machinery with water, 460 
tons; of the wood and equipment, 140 tons, and the total 
weight of the ship, light, 3,700 tons. There are 380,000 
cubic feet of cargo space, and the gross tonnage is esti- 
mated at 5,400. 


Fig. 2.—Launching the Schenectady 


Propulsion is by single screw, driven by a General Elec- 
tric marine type geared turbine of 2,500 shaft horsepower, 
supplied with steam at 200 pounds per square inch pres- 
sure from three oil-fired watertube boilers, with a total 
heating surface of 9,075 square feet, operated under 
natural draft. 

The main turbine is designed to operate at 3,234 revolu- 
tions per minute, driving the main propeller shaft through 
a double-helical, double-reduction gear at a speed of 90 
revolutions per minute. With dry saturated steam at 180 
pounds gage pressure at the throttle, a 28-inch vacuum re- 
ferred to a 30-inch barometer in the condenser, the steam 
consumption of the turbine, when developing its rated 
horsepower, is guaranteed not to exceed 12 pounds per 
shaft horsepower. The vessel has a fuel capacity of 
about 1,100 tons and, with an estimated fuel consumption 
of 29% tons per twenty-four hours, will have a cruising 
radius of over 10,000 nautical miles. 

The turbine is so arranged that the ahead turbine and 
the astern turbine are carried on the one shaft and in the 
same casing and consists of five stages for the forward 
turbine and two stages for the reversing unit. The 
maneuvering is done by hand and is interlocked in such a 
manner that it is impossible to open the valve for the 
astern turbine if the valve for the ahead turbine is not 
closed, or vice versa. 

The turbine and the high-speed pinion are designed to 
operate at a full power speed of 3,234 revolutions per 
minute when supplied with steam at 200 pounds pressure 
and exhausting into 28.5 inches of vacuum. 

The high-speed gears and the low-speed pinions have 
a speed of 425 revolutions per minute, and for the low- 
speed element the speed is further reduced to 90 revolu- 
tions per minute. The total speed reduction from the tur- 
bine speed of 3,234 revolutions. per minute to the low- 
speed gear or the propeller speed of 90 revolutions per 
minute gives a ratio of 35.9 to I. 

The General Electric turbine and the one plane, flexible 
type, speed reduction gear form a single power unit. 

The gear is built up of a number of plates machined to 
a form which gives them the desired degree of lateral 
flexibility. These plates are put together, engaging solidly 
at the hub and also engaging on a narrow edge at the 
periphery. When so built together they form a solid 
cylinder which can be spirally cut in the ordinary manner. 
After cutting, the edge engagements are relieved with a 
small dividing tool, so that each disk operates indepen- 
dently and is free to deflect laterally under the side pres- 
sure which results from its diagonal engagement with the 
pinion. The parts are so proportioned that this lateral 
deflection can at no time involve fiber strains which could 
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Fig. 3.—Viewed from Any Angle, Little Fault Can Be Found With the Simplified Lines of the Fabricated Hull 


possibly cause destructive fatigue and result in failure. direct-current emergency fleet searchlight with pilot house 
A very small amount of this lateral deflection is suff- control. 


cient to afford the desired distribution of load, and this The hull of the vessel is constructed on the transverse 
amount can easily be given without approaching danger- system and is subdivided into nine watertight compart- 
ous periodic strains. ments by eight transverse watertight bulkheads, all of 


Other electrical equipment on these boats consists of | which extend to the upper deck. There are four cargo 
two 15-kilowatt, steam-driven standard General Electric holds, served by five hatches in the upper and second 
lighting sets, a blinker light controller and an 18-inch decks and one hatch in the bridge deck. 


Fig. 4.—View in the Engine Room, Showing the 2,500-Horsepower Geared Curtis Turbine 


Fig. 1—General View of the Yard and Shipways of the Liberty Ship Building & Transportation Company 


New Concrete Shipyard on Lake Erie 


Plant of the Liberty Ship Building & Transportation Company 
at Cleveland—Method of Constructing Concrete Car Floats 


HE yard and berths of the Liberty Ship Building & 

Transportation Company cover about six and three- 
quarter acres, with a waterfront of 395 feet at the foot of 
East goth street on Lake Erie, Cleveland, Ohio. The 
yard is entirely on made ground. Timber bulkheads were 
built along three sides of the yard and filling up to lake 
level was placed back of same with a hydraulic dredge. A 
top fill of about four feet was made with excavated ma- 
terial from the bank at the land end of the yard. A top 
fill of cinders 12 inches thick was spread over the entire 
area and rolled to grade. The general yard level is five 
feet above mean lake level. 

With this construction, a waterfront on three sides of 
the yard was obtained. Along the West side, where the 
water is 16 feet deep, a fitting-out slip 100 feet wide and 
325 feet long was built. At present only two berths cover- 
ing about one-eighth of the entire area of the yard have 
been built. These are constructed in a substantial and 
permanent manner and can accommodate the fabrication 
of large as well as small craft in “end-on” position. 

The foundation of the berths is hard wood piling rang- 
ing in length from 50 to 60 feet spaced at approximately 
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5-foot centers over the entire area. The length of a berth 
is 280 feet and the width 52 feet. The piles are capped 
with continuous 12-inch by 12-inch timbers across the 
width of the berths, the cut-off being made so as to give 
a declivity of 6 percent to the standing ways. 

On top of the pile caps, 12-inch by 12-inch yellow pine 
way blocks were placed to provide for the proper distribu- 
tion of the weight of the vessel during launching. The 
entire timber structure was braced both longitudinally and 
transversely with 3-inch by 10-inch bracing bolted to the 
pile caps. 

The standing ways for the concrete boats now being 
built were laid down before the forms were placed. Each 
way is built up of two 12-inch by 12-inch oak timbers 
bolted together and drifted to the way blocks on top of the 
caps. A 4-inch by 12-inch oak ribband is bolted on the 
outboard side to act as a guide or flange for the sliding 
ways. These ground ways are 26 feet on centers, which 
brings the make-up block on top of the sliding ways di- 
rectly beneath a longitudinal bulkhead of the concrete boat 
now being built. At the dock line the top of the standing 
ways is at lake level, while at the upper end of the berth 
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Fig. 2.—Midship Section of Reinforced Concrete Car Float 
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Fig. 3.—Layout of the Yard 


they are 16.8 feet above lake level, or 11.8 feet above the 
general yard level. 
On three sides of the berths are timber runways 8 feet 


These runways, while of a rather unusual type for a 
shipyard, serve several purposes. They afford a sub- 
stantial and unmovable frame for bracing hull forms. 


wide built on top of timber bents spaced 8-foot centers. 
The bents are made of 6-inch by 6-inch posts braced with 
2-inch by 8-inch timbers bolted to same. The runway it- 
self is composed of removable panels which can be placed 
at a higher or lower level, according to depth of the vessel 
being built. Their present level is approximately two feet 
higher than the bow or upper end of the boat in the berths, 
which height is 28 feet above the yard level. 
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They will form a framework for future covering of the 
berths, both for side sheathing and supports for roof 
trusses and any traveling cranes installed. They are also 
used for conveying concrete from an elevator to chutes 
along the side of the vessel being built, as described else- 
where. 

Extending 80 feet into the lake are the launching ways, 
built in substantially the same manner as was used in con- 
structing the berths, with the exception that the ways 
themselves are bolted to pile foundations instead of being 
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Fig. 4.—Launching Way at Fore Poppet 
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Fig. 6.—Building Berth 


fastened with drift pins. There is 4.8 feet of water over 
the top at the end of the ways, with a total depth of 15 
feet of water at this point. These depths are adequate 
for launching the type of craft now being built. 

Access to the yard is obtained by a 20-foot driveway 
laid on a 7% percent grade from East 4oth street. A rail- 
road switch from the main line of the New York Central 
Railroad is under construction, and when completed will 
afford excellent switching facilities, as direct connection 
can be made to any part of the yard. 

The yard buildings consist of laborers’ and carpenters’ 
sheds, a cement house, bar-bending shed, and a large car- 
penter shop with circular saws and other wood-working 
tools. There is also a concrete mixing plant, including a 
one-half cubic yard steam-driven Koehring mixer, and 
bucket elevator. A large boiler plant furnishes steam for 
mixing and heating concrete materials. A smaller steam 
boiler runs the concrete hoist. A small air compressor 
furnishes air for drilling, cleaning forms, cement gun 
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Fig. 8.—Transverse Section of Launching Way 


work, vibrating forms during plac'ng of concrete, etc. 
The fabrication of the concrete car floats now being 
built at this yard proceeds as follows: The bottom and 
outside forms are erected and faired. The reinforcing 
steel is then put in place supported on small concrete 
blocks resting on bottom forms. All steel is securely 
wired or otherwise held rigidly in place. Inside forms are 
next erected, and when thoroughly braced the concrete is 
poured. Inside forms are supported by additional con- 
crete blocks resting on reinforcing steel. Concrete is 
dumped from the mixer into an elevator bucket and raised 
to the head hopper at the runway level. From this hopper 
it is conveyed in 6-cubic-foot buggies along the runways 
and emptied into chutes leading to the point of deposit. 
The pouring of the concrete is made in three units: 
First, bottom skin, keelsons and frames and outside skin 
and frames; second, bulkheads; third, stanchions, deck 
beams, girders and deck slabs. 
_ The removal of forms takes place as soon as the con- 


Fig. 9.—Outside Form Erected and Faired 


Fig. 10.—Reinforcing Steel Put in Place 
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Fig. 11.—Erecting Inside Forms 


crete is sufficiently mature, and, as all form work is made 
in panels, it is the intention to use them at least three 
times. An interesting detail of construction is the re- 
moval of the outside bottom forms for the waterproofing 
of the concrete hull and the placing of sliding ways under- 
neath. The timbers supporting the bottom forms are in 
four units placed athwartships. The outboard units are 
removed first and the side and bilge forms slid back from 
the concrete about six feet. The outboard panel of the 
bottom forms is also dropped from the concrete bottom. 
Waterproofing is then applied to the exposed surface and 
temporary blocking is placed just inside the bilge curve. 
A third unit of supporting timbers is next removed 
from the bottom and the forms lowered from the con- 
crete. This surface is then waterproofed as before and 


cribbing and blocking is placed under this part of the 
boat after waterproofing is completed. 

The fourth unit of supporting timbers and bottom forms 
is finally removed and the bottom treated as before. The 
entire craft is now carried on blocks and cribs. 

The ground ways are next prepared for launching by 
scraping and coating with a mixture of tallow and soft 
soap. Sliding ways are then placed in position and make- 
up blocking set between the concrete hull and sliding 
ways. All of the sliders are securely dogged to the 
ground ways before wedging up is started. 

When everything is ready for the launching, the weight 
of the boat is transferred from the cribbing and blocking 
to the sliding ways by means of lowering and raising 
wedges. The dogs are then removed from the sliding 


Fig. 12.—Pouring the Concrete 
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Fig. 13.—Forms Removed After Concrete Has Set 


ways and the anchor ropes attached to the last slider cut. 
Hydraulic jacks were placed back of the last slider, but 
were not needed in launching the first two concrete car 
floats. 

In investigating the launching conditions which obtain 
in the type of concrete craft being built at this yard, it 
developed that a very great concentrated weight was 
placed on the last slider (or fore poppet) block at the 
moment of uplift or when the hull becomes buoyant. In 
order to overcome the application of this concentrated 
weight on a pivot point and to prevent a puncture of the 
concrete shell, a special rocker block or journal was de- 
signed and placed under the bottom at the fore poppet. 
This journal was so designed that as the opposite end of 
the craft started to lift, the journal block rotated and the 


concentrated weight was distributed over the area of the 
block instead of at the pivot point. 

Six concrete car floats are now being built at this yard. 
These are 265 feet long, 37 feet 2 inches beam, and 11 feet 
3 inches depth. . Their displacement is 1,500 tons light. 


Lonpon’s TRIBUTE TO THE MercantTiILeE MaArtne.—On 
July 19 of this year London is to have an opportunity of 
paying tribute to the British mercantile marine. for its 
magnificent services during the war—services which kept 
the British nation from starvation and in other ways aided 
in the victory. Every shipowner in Great Britain is to be 
invited to take part, and the ceremony will take place on 
the historic Thames Embankment. 


Fig. 14.—Concrete Car Float, 265 Feet Long, 37 Feet 2 Inches Beam, 11 Feet 3 Inches Depth, After Launching 


_ sented about 200 tons. 


On the Great Cost of High Speed 


Analysis of Relative Costs in Power for Moderate 
Increases in Speed in Slow= and High-Speed Vessels 


BY SIDNEY GRAVES KOON, M. M. E. 


HE continual demand for higher speeds of travel, 

both on land and on sea, has produced a pressure 
upon the designers of the media of travel which is by no 
means apparent to the casual observer. In the case of 
steamships, it is far from an insuperable task to install 
machinery which will produce any speed yet demanded; 
but when it comes to the concurrent problem of providing, 
along with that machinery, enough fuel to operate it at its 
maximum power for a distance of three thousand miles, 
and of allowing at the same time for enough carrying 
capacity for cargo and passengers to make the voyage re- 
munerative, the difficulty of the situation sometimes be- 
comes very great. The importance of the subject would 
seem to justify a little discussion of the most salient fea- 
ture in it—the cost in power for the speed required. 

During the height of the submarine raiding of com- 
merce in 1917, much criticism was directed at the so- 
called “standard” designs of the Emergency Fleet Cor- 
poration, due to the fact that the speed provided was only 
10.5 to 11 knots (actually less than that at sea), while the 
submerged speed of the more modern of the German sub- 
marine was supposed to be a little greater than that. A 
speed of 12 knots or better was asked of the freighters, 
that they might have that much better chance of eluding 
their slinking foes, and immunity had been shown to in- 
crease about as the square of the speed. 

But the power cost of that increase in speed was shown 
to be fully 50 percent, or an increase from 2,500 to 3,750 
horsepower. At prevailing machinery weights, this repre- 
To this must be added the extra 
fuel for the more powerful engines—some 200 tons more; 
a total added weight of 450 tons when we include the ex- 
tra feed water, lubricants and stores. Now, this calcu- 
lation is based on a ship with deadweight capacity of 
8,800 tons, or cargo capacity of perhaps 7,500 tons. The 
loss in carrying capacity, therefore, would have been about 
6 percent—a very serious item, when the demand for 
capacity was as insistent as it was at that time. 

This example of the cost of a really moderate increase 
in speed in a region of low speeds is but a trifle compared 
with a similar increase in the speed of a ship which is al- 
ready of high speed, as a passenger ship or cruiser. A 
particularly good case in point is found in a study of the 
trial reports of a group of four very successful armored 


cruisers built some years ago for the British Navy. These 


ships carried the speed up to a point fully abreast of the 
most stringent demands for transatlantic practice, if we 
except such a flyer as the Mauretania. They were the 
Drake, Good Hope, King Alfred and Leviathan, of which 
the two first mentioned were lost in the war. 

The ships were substantially identical “from keelson to 
truck.” They measured 500 feet in length, with a beam 
of 71 feet and draft of 26 feet. The corresponding dis- 
placement was 14,100 tons. The designed power and 
speed were respectively 30,000 horsepower and 23 knots. 
While it is not certain that the mean displacement on each 
of the trial runs referred to later was the “normal” 14,100 
tons, that is assumed to be the case. 

In the powering of ships, the formula almost universally 
adopted is: : 


D2 x V3 
Fy eet 
K 


(1) 


where H is the horsepower required, D is the displace- 
ment in tons, V the speed in knots, corresponding with H, 
and K is a so-called “constant” whose value depends upon 
a variety of considerations, such as the relative fineness 
of the underwater form of the ship, the relation of length 
to the other main dimensions and to the speed, and to 
some extent upon the absolute size of the vessel. In the 
choice of a proper value for this constant, the designer 
requires to have before him the results of a large amount 
of experience, both his own and that of others, and the 
element of judgment enters to a very large degree. 
In many cases use is made of model basin experiments to 
check the power calculated from the formula. 

The converse of equation (1) may be written: 

DP XV? 
K = ———_,, (2) 
A 
and is used in analysis, while (1) is used in design. In the 
present design, H = 30,000, V = 23, D = 14,100, D’* = 
581, V° = 12,167, and K = 253.3, for the maximum power 
and speed. 

The four ships mentioned had trials at a variety of 
speeds, and the results of the more important of these 
trials in speed and power are tabulated in Table I, ar- 
ranged in order of speed. In each case the corresponding 


TABLE I 
Speed Horsepower K Ship 
9.52 1,685 208.6 Drake 
13.06 4,014 323.6 Drake 
15.17 6,743 301.8 King Alfred 
15.24 6,481 318.4 Leviathan 
15.41 6,520 327.1 Drake 
15.43 6,037 308.7 Drake 
15.91 7,053 205.2 Good Hope 
17.93 9,872 345.7 Drake 
20.03 14,801 316.5 Drake 
21.6 21,450 273.0 King Alfred 
21.96 22,900 269.6 Leviathan 
21.98 22,540 274.60 King Alfred 
22.08 23,103 271.7 Drake 
22.1 22,467 280.2 Good Hope 
22.16 22,534 281.6 Drake 
23.05 30,557 233.6 Drake 
23.05 31,088 220.6 Good Hobe 
23.25 31,592 231.9 Leviathan 
23.465 31,156 241.7 King Alfred 
24.11 31,409 260.1 Drake 


value of the “constant” K, as well as the name of the 
ship, is given. 

To eliminate as nearly as may be the results of acci- 
dental disturbances in the trials, such as meeting with 
unexpectedly heavy weather, etc., the results of the entire 
series are averaged by means of a smooth curve passed 
as nearly as possible through the various points repre- 
senting the individual trials. In this way it becomes rea- 
sonable to give the values taken from the curve, and re- 
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sultant from this process, a weight which the individual 
readings would not have, and to base upon them compu- 
tations which, if resting solely upon the performance of 
one ship, would be of interest only as pertaining to that 
one vessel. This curve is shown by the solid line in Fig. 1. 

Omitting the single value above 24 knots from the 
trials of the Drake, as being discordant with the remain- 
ing results,* the values of horsepower for each knot of 
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speed from 10 to 21 are given in Table II, as well as for 
each half-knot from 21 to 22.5, and for each quarter-knot 
from 22.5 to 23.25 knots speed. Values of the cube of the 
speed are also given, as well as of K and of increments 
in H. 

Examining the increments of power, it is at once ob- 
vious that the amounts required to increase the speed by 
one-quarter knot, from 23 to 23.25 knots (2,200 horse- 
power), is the same as that required for the half-knot 
from 21.5 to 22 knots; is more than that for the knot from 


TABLE II 

V H K AH V8 Log H2e/Hy Log Ve/V1 n 

10 1,920 SYP) a co00 UW)  So500a00  aoaod000 9000 
ilal 2,500 309.1 580 1,331 -114 944 041 393 2.779 
12 3,200 313.4 700 1,728 107 210 .037 796 2.835 
13 4,050 315. 850 2,197 102 434 .034 762 2.948 
14 5,050 315. 1,000 2,744 095 866 0382 188 2.98 
15 6,225 314.1 1,175 8,375 -090 963 .029 962 3.033 
16 7,600 313. eS i7i5 4,096 086 716 028 028 3.094 
ily 9,170 310.9 1,570 4,913 .081 707 026 227 3.115 
18 10,975 308.6 1,805 5,832 078 094 .024 814 3.146 
19 13,050 305. 2,075 6,859 075 182 023 481 3.2 

20 15,500 299.4 2,450 8,000 075 182 022 275 3.372 
21 18,500 290.8 3,000 9,261 077 004 .021 189 3.636 
21.5 20,400 282.9 1,900 9,938 042 576 .010 216 4.165 
22 22,600 273.2 2,200 10,648 044 540 .009 986 4.461 
22.5 25,200 262.4 2600 11,391 .047 275 .009 762 . 4.848 
22.75 26,700 255.9 1,500 11,775 025 306 .004 799 5.28 
23 28,600 247. 1,900 12,167 029 789 004 746 6.282 
23.25 30,800 236.9 2,200 12,568 033 021 004 691 7.045 


* This was made with a new set of propellers; eventually, all four 
ships, with improved propellers, exceeded 24 knots speed. It will be 
noted that, in_addition to this one point, there are two others from the 
trials of the Drake—those at 17.93 and at 20.03 knots—which represent 
better results than those on the line of the curve. All of these were 
obtained with the improved form of propeller. 
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18 to 19 knots; for the two knots from 13 to 15 knots, and 
for the three knots from 10 to 13 knots. That there is a 
rapidly increasing augmentation of power required for 
relatively slight increases in speed is shown by the fact 
that the quarter-knot, from 22.5 to 22.75 knots, requires 
only about two-thirds the increase in power demanded by 
the quarter-knot from 23 to 23.25 knots. 

By taking the consecutive values of H and V in Table 
II and comparing them by means of the formula for power, 


Hip CO Ve, (3) 


where C is an absolute constant and m a variable index, 
values of this index may be readily obtained. The simplest 
method consists in taking respectively the logarithms of 
H,/H, and V,/V,, where H, and H, represent successive 
values of the power and V7, and V’, the corresponding 
successive values of the speed, and dividing log H,/H, by 
log V,/V,. The result will be the index required. The in- 
dex thus obtained is applicable only to the particular inter- 
val over which it is computed, and has no reference to the 
other intervals of speed involved; but the results of such a 
computation show vividly the enormously augmented de- 
mands for power as the speeds become high. In Table II 
are given, in addition to the items previously enumerated, 
values of these logarithmic quantities covering in each 
case the speeds immediately adjacent, and also a series of 
values of m representing the quotient: 


log Ao/ HAH, 
a (4) 
log V/V, 
Equation (4) is obtained from (3) as follows: 
lak = G V4", (5) 
and 
A =C€ V2", (6) 
Dividing (6) by (5), we have: 
; A V."2 
=—. (7) 
Ay, V1 


But », and 1, are not very dissimilar in value. If we 


write 
Ty V2r2 ( V2 ) 
Ay, mo V1 a Vi ; 


it is apparent that m will be some value greater than n, or 
n, for, taking all values with subscript , greater than the 
corresponding values with subscript ,, 


V2\"% Hi Vo \" 
< > \|\—= : 
V: FA, V; 
It may be shown, however, that the difference between 
n, n, and m, within the narrow limits represented between 


successive values of the speed is negligible, for, from 
equation (6), 


(8) 


(9) 


Ap 
log 

2 = ————. (10) 

log V2 

Then 
log Flo] Ay log A/C 
1 — = (11) 
log V2/V1 log V2 
log V2 < log H:/H, — log V2/V1 & log H2/C ( ) 
= 5 12 


log V2 X log V2/V1 
Dividing (12) by (10), we have: 
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log V2 (log Vo X log H2/H, — log V2e/ViX log V2"2) 


nN — N2 


ones aS 


nN» log V2 X& log V2/V1 & log V2"2 
(13) 


in which the term log V, cancels from both numerator and 
denominator. Substituting in (13) from the first set of 
values in Table 11, and assuming, for the present, that 
nN, = Nn = 2.779, we have: 


M—MN2 ‘1.041303 X .114944 — .041303 X 2.779 X 1.041303 


Ne 041303 X 2.779 X 1.041393 
114944 — .II5031 
.II5031 


which gives a negative result. This is due to the fact that 
the actual value of 7, is slightly less than that of , or less 
than 2.779, and a proper correction would reduce the value 
of the quantity here represented by .115031 to something 
less than .114944, and thus produce a positive difference, 
which should obtain. It is quite evident, however, that 
nm — i, is so nearly zero as to be wholly negligible. The 
same may be shown of n — n, and of n, — n,. This es- 
tablishes the validity of equation (4), from which the 
values of m given in Table II have been computed. 

The “dot-and-dash” curve in Fig. 1 represents graph- 
ically the values of 1 as taken from Table II. It is seen 
that up to about 18 knots the increase in value is very 
gradual, and the values are in the neighborhood of 3, but 
at higher speeds the slope of the curve becomes very 
abrupt, until at the maximum speed indicated the value 
of the index exceeds 7. 

When a wider range of operations is considered, as, for 
instance, the value of 2 between to and 20 knots or be- 
tween 15 and 23 knots, it is obvious that the difference 
between 2 and n, or n, would be somewhat greater than 
when the intervals are smaller. Assuming, however, the 
applicability to this purpose of equation (4), Table III has 


TABLE III 
Range of V Log H2/H, Log V2/V; n 

From 10 to 15 knots 510 838 .176 OQI 2.896 
eT ONY 200) .907 031 .301 030 2.925 
ide T Ojpnct 23) tiie 1.173 065 361 728 3.244 
emTGyw20)) 1S 396 193 .124 939 3.062 
MeL p23) jin .662 227 185 637 3.507 
y 20 2 Spy 163 776 O4T 303 3.057 
\, 20" 2A 211 069 O51 153 4.127 
: 20 “ 22.75 206 034. .060 698 4.388 
2 W og .298 219 065 393 4.5604 


been constructed, showing the variation of » over several 
selected ranges of speeds. 

From this it is seen that, in general, the wider the 
tange under observation, with the upper limit fixed, the 
lower will be the value of n, this being especially the 
case when the range extends down into the lower values 
of V. Not until the lower limit is pushed up to a high 
value of V does the value of n approach anything com- 
parable with the high values in the lower half of Table II. 


Vi 


A final analysis, that of the values of , representing 


H 
K 


a has been made, and the values plotted in the dotted 
D* 

line in Fig. 1. These values are, of course, proportional 
to K, for D*/ is constant. The falling off of the curve at 
high speeds is but another indication of the extreme power 
cost of such speeds. 
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Nothing has been mentioned as to the cost of a horse- 
power in coal consumed at the various speeds, and, indeed, 
such a feature is without the scope of the present dis- 
cussion. It may be noted in conclusion, however, that the 
forcing of the fires and engines incident to the mainte- 
nance of high speed is very detrimental to efficiency, and 
that a unit of power costs much more at 23 knots than it 
does at 15 or 20 (when the maximum speed is 23 knots). 
Thus the cost of coal (for the higher speeds) will vary 
with the speed at a still higher index than that shown for 
power. 


Dravo Contracting Company Launches 
the Towboat Elsey Practically 


Complete 
HE sternwheel towboat Warren Elsey, which is be- 
| ing built for the Vesta Coal Company, Pittsburgh, 
Pa., to be used in towing coal for the Jones and Laughlin 
Steel Company in the local rivers, was launched at the 
Engineering Works Department yards of the Dravo Con- 
tracting Company, Pittsburgh, Pa., on March 29. 

In Ohio River side-launching experience the launching 
was unique, since the towboat was practically complete 
when she took the water. All equipment, including en- 
gines, boilers, piping, stern wheel, all auxiliaries and the 
upper cabin had been installed while the boat was still on 
the ways. The hull, boiler deck and pilot house are all 
steel; the crew quarters on the upper deck, however, are 
made of wood. 

On account of the height and weight of the super- 
structure and machinery above deck, careful observations 
were made on the behavior of the boat during launching, 
including the determination of the maximum list, the list 
of the boat on recovery, the maximum depth of water 
taken, the angularity of the longitudinal axis of the boat 
to the ways when taking the water, the speed of the boat 
when leaving the ways, and the sagging of the boat after 
flotation. The accompanying cross-section illustration 
shows certain details during the launching period. 


LAUNCHING APPARATUS 


Four pairs of equally spaced launching sleds were used. 
These were placed under the boat as built, level longi- 
tudinally and athwartship. The launching ways, which 
have a slope of 134 inches in 12 inches, are supported 
permanently on concrete piers, except for the outer ends, 
which are on piling. 


Data SHOWING BEHAVIOR OF THE Boat WHEN LAUNCHED 


The height of the boat above water when leaving the 
launching ways was 3 feet 6 inches; the speed of the 
boat, 16 feet per second; the time of launching from the 
minute the lines were cut until the vessel took the water, 
TI seconds; the maximum list of the boat, 9 degrees. The 
latter information was determined by the use of a glass 
U-tube with vertical legs spaced 3 feet apart, half filled 
with thin paint, and located at a fixed position on the upper 
deck. A pendulum indicator consisting of a 10-pound 
mass mounted on a stiff bar with an arm radius of 24 
inches was also used. This was entirely unsatisfactory. 
However, better results might have been obtained had the 
radius arm been much shorter.. 

On the recovery the boat listed 5 degrees in the other 
direction. The boat dipped 18 inches lower on the stern 
when taking the water than the draft afterwards main- 
tained at this point. The latter observation was made by 
two observers located on the shore with levels. The 


INTERNATIONAL 


360 MARINE 

readings were taken on the stern flag staff, which was 
graduated. It was observed that the boat left the ways 
squarely. The two observers, sighting past range poles 


located at the water’s edge, estimated only a 6-inch varia- 
tion for the length of the boat. 

The stern launching sled, which carried a weight of 111 
tons, had a pressure of 41/10 tons per square foot on the 
ways. After flotation, the boat showed practically no 
sagging or hogging. The readings taken at quarter 
points showed a deflection of only one-sixteenth inch. 


SPECIFICATIONS 


The weight of the boat when launched was 367 tons, 
figurine displacement; the draft at the stern was 4 feet 
33% inches, and at the bow 2 feet 834 inches. 

The main dimensions of the boat are as follows: 


Overall length 
Hull length 


162 feet 0 inches 
137 feet 5 inches 


Bears ei iyece Patan Sen ola nee, aan aap a ne LES 27 feet O inches 
Depth seein bee is ener ee eae ee 6 feet 6 inches 
Chamber and dead rise, each.............. 6 inches 


The boat is fitted with two engines of the tandem com- 
pound type, 14 inches diameter of high-pressure cylinder, 
30 inches diameter of low-pressure cylinder, and 6-foot 
stroke. The stern wheel is 20 feet in diameter and 18 feet 
6 inches long. Steam is supplied by three boilers, each 
40 inches in diameter by 28 feet long, at a pressure of 200 
pounds per square inch. 


American Sea=Going Merchant Shipping 
on January I, 1919 


HE sea-going American merchant ships of 1,000 
gross tons or over on January I, 1919, comprised 
1,663 vessels of 5,656,856 gross tons, of which 1,344 of 
5,138,664 gross tons were steamers (including 60 vessels 
of 125,421 gross tons propelled by gas engines), and 319 
of 518,192 gross tons were sailing vessels. It should be 
borne in mind that in addition to these ships documented 
as merchant vessels the War Department and Navy De- 
partment are operating as transports and for other war 
purposes former merchant ships, not at present docu- 
merited as such, numbering 55 of 396,829 gross tons. 
The growth of this fleet during the calendar year 1918 
is shown by the following statement of the total tonnage 


of such ships at the beginning of each month of 1918 and 
January TI, 1919: 


Steam. Sail. Total. 
Month. - -- - 
Number. | Gross. Number. Gross. Number.| Gross. 

1918. 
Januaryeeeer 817| 3,147,349 324 534,351 1,141] 3,681,700 
February... .. $29] 3,226,031 324 533,268 1,153} 3,759,299 
March... . 834] 3,258,809 312 516,248 1,146] 3,775,057 
April. . 866] 3,391,826 312 514,604 1,178} 3,906,430 
Mayon ventas 880} 3,456,834 316 520,340 1,196} 3,977,174 
June.. 927| 3,364,905 319 §24,92] 1,246] 3,889,826 
July eee 965| 3,788,676 315 518,216 1,280} 4,396,892 
August aie 1,017) 4,005,296 318 522,327 1,335} 4,527,623 
September... 1,061} 4,133,317 318 521,659 1,879] 4,654,976 
October....... 1,131} 4,360,606 315 513,200 1,446] 4,873,806 
November... .. 1,201) 4,614,021 319 519,396 1,520) 5,133,417 
December..... 1,264] 4,827,263 316 514,372 1,580} 5,341,635 
January, 1919.. 1,344] 5,138,664 319 518,192 1,663) 5,656,856 


During the nine months ended March 31, 1919, the out- 
put of American shipyards was three times the figures of 
the corresponding period a year ago. The output of 
wooden steamers increased from 22,171 gross tons during 
the nine months ended March 31, 1918, to 674,156 gross 
tons during the nine months just ended. 

The total number of vessels built in American yards 
during the nine months just ended was 1,469, and the 
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total gross tonnage 2,564,874. In addition to this, there 
were built for foreigners during the nine months ended 
March 31, 1919, 49 wooden vessels of 101,708 gross tons. 

During the corresponding period a year ago, 1,065 ves- 
sels of 823,490 gross tons were built in American ship- 
yards. In addition to the above, there were built for 
foreigners during this period 9 wooden vessels of 9,489 
gross tons and 13 steel vessels of 39,042 gross tons, making 
a total of 22 vessels of 48,531 gross tons for foreign 
owners. 

The 1,344 sea-going steamers of 5,138,664 gross tons on 
January I, 1919, are classed by gross tonnage as follows: 


Steel. Wood | Total. 
S1zE 
(GROSS TONS) a ooo 
Number. Gross. |Number. Gross. 
1,000-1,999... 119 195,188 75 112,956 
2,000- 2,999... 372 897,496 108 275,447 
3,000: 3,999... 134 459,943 25 76,405 
4,000- 4,999... 124 BBW canooxll)  coudos 
5,000- 5,999... 165 Tel, oaoosel|, louaeaose 
6,000-6,999.. . 126 SOSiSTAN Gace eral meee 
7,000-7,9S9... 48 BLOvAll! = gewaoll © cocoon 
8,000 8,999... 22 1832398 | eae eererctetell noe ere 
9,000- 9,999... 3 28:392 || Pisere||iaevee rer 
10,000 Xover.. 23 262224 Seay allem worries 
fRotaleepereret 1,186 | 4,673,856 208 464,808 1,344] 5,138,664 


The fleet of 1,344 sea-going steamers of 5,138,664 gross 
tons on January I, 1919, was established as follows: 


Steel. Wood. Total. 
ITEM. = 
Number. | Gross. Number.| Gross. | Number. | Gross. 
Amer. steamers 
on June 30,14 384| 1,349,631 19 26,121 403} 1,375,752 
Foreign - built 
steamers * ad- 
mitted to Am. 
registry under 
ship _ registry 
act of Aug.18, 
1914, and les- 
senactsenenien 143 623'O63 | Merrett | Maer 143) 623,963 
Seized German 
Vessels sehen 44 SRO(KE]  Soococll dec0oc 44) 230,676 
Built and doc- 
umented year 
ended— 
June 30, 1915. 12 (OPAEPRW Gadbopl| | desons 12 62,222 
June 30, 1916. 35 172,356 2 3,063 37| 175,419 
June 30, 1917. 61 317,236 21 30,991 82) 348,227 
June 30, 1918. 194 861,654 45 88,704 239) 950,358 
Six mos. ended a 
Dec. 31, 1918. 263) 1,056,118 121 315,929 384| 1,372,047 
Total built 
since June 30, 
1913, and re- 
maining on list. 565, 2,469,586 189 438 687 754) 2,908,273 
Grand Total. 1,136} 4,673,856 208 464,808 1,344) 5,188,664 


The foreign-built steamers admitted to registry and 
now under the American flag were all steel steamers 
(there being relatively few wooden sea-going foreign 
steamers) and were transferred to the American from the 
following foreign flags: 


Steel. 
TRANSFERRED ‘TRANSFERRED 
FROM— FROM 
Number. Gross. Number. Gross. 
IBTIviSH Seen 63 264,739||Norwegian....... 2 8,188 
Germaneeeee 25 130,350)}|French.......... 2 6,595 
Japanese......- 12 67,974||Chilean.......... 1 4,725 
Austrian....... 13 53,030}/All other......... 9 29,807 
IDEN obookons 6 26,577 ———— 
Cubanseeeeee 7 PAL! IRA ooocc0600 143 623,963 
Danis hese 3 10,805 


Fig. 1.—Portion of the Pacific Coast Shipbuilding Company’s Yard During Process of Construction, Showing the Concrete Bases of the Ways 


Steel Shipyard on Suisun Bay, California 


Pacific Coast Shipbuilding Plant Provides Eight Shipways on Concrete 
Foundations—Water Frontage of 2,800 Feet—Excellent Shop Facilities 


HE Pacific Coast Shipbuilding plant, which is 

situated on the shores of Suisun Bay, a branch of 
San Francisco Bay, is about thirty-five miles on an air 
line east of San Francisco. The plant, which has the dis- 
tinction of having been called “the shipyard twelve miles 
inland,” is located along the waters of the bays—fresh- 
ened by the Sacramento and the San Joaquin rivers, 
whose confluence lies not far from the yard—a circum- 
‘stance which obviates barnacles and teredos and assures 
the preservation of submerged timbers. 


PERSONNEL OF THE CoMPANY 


The company was organized in 1917 by men who have 
long been identified with shipbuilding and financial de- 
velopments along the coast. R. N. Burgess, president of 
the Western Mortgage & Guaranty Company of San 
Francisco, assumed the presidency of the shipbuilding 
company. John T. Scott, builder of the old battleship 
Oregon and for many years identified with the Union 
Iron Works in San Francisco and later with the Moore & 
Scott Shipbuilding Company, serves as one of the vice- 
presidents of the company. G. S. Radford, a graduate of 
the Massachusetts Institute of Technology and of An- 
napolis, and for some time superintendent of the Norfolk 
Navy Yard and other naval posts, also serves as vice-presi- 
dent and consulting engineer. Mr. Radford has made a 
study of industrial organization in civilian life when con- 
nected with large enterprises, and has also served as con- 
tract manager for the Emergency Fleet Corporation. 
Colonel D. C. Seagrave, who serves as vice-president and 
general manager of the plant, has brought to the enter- 
prise experience as a mining engineer, after his gradua- 
tion from the University of Nevada, and executive ability 
gained from his work in the Field Artillery Corps after 
graduating from West Point, re-entering the Army during 


the present war to serve as executive assistant to General 
Williams, chief of ordnance. G. L. Downing serves as 
secretary and treasurer of the company. In addition to 
these officers, the board of directors includes Henry T. 
Scott, a pioneer steel shipbuilder of the San Francisco 
region in the eighties when connected with the Union Iron 
Works, who also has wide financial and industrial in- 
terests. 
Yard WetL Locarep 


The site of the shipyard, which is one of the largest in 
the country, embracing 233 acres, is located in a rapidly 
developing industrial region near Bay Point, Contra Costa 
county, under the shadow of Mount Diablo. The plant 
has a water frontage of 2,800 feet, with ample space for 
the launching of the largest vessels. Three main rail- 
roads touch the property and two electric power lines are 
available, as well as three oil lines which tap the large oil 
fields of California. 

On this advantageous location the plant was constructed 
in record time. Less than four months after ground had 
been broken for the work at the yard, the first keel was 
laid in the presence of Charles Piez, then vice-president 
of the Emergency Fleet Corporation. Six months to the 
day after the breaking of the ground four keels were 
down. Within a year of the beginning of operations the 
working force of the yard numbered 3,500 and was still 
growing. 

As laid out, the yard is planned for the economical han- 
dling of material, with the demands for the future expan- 
sion of the yard always kept in view. 


ErcHt Surpways on Concrete Bases 
Kight shipways were provided for in the design of the 
yard. Four ways are in use, upon which are being con- 
structed the ten 9,400-ton deadweight cargo steamers as 
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Fig. 2.—Launching of the Diablo 


called for in the first contract received from the Shipping 
Board. 

The foundations of the ways are of concrete. When 
the plant was being built there were only two other ship- 
building plants in the world in which the ways were con- 
structed on concrete bases. This type of structure pro- 
vides a capacity for building the heaviest types of ships, 
and will last indefinitely without repairs. 


Strops AND STOREHOUSES 


The most modern buildings have been constructed and 
the most efficient appliances installed for the handling 
of the materials at all stages. The plate shop, 80 by 400 
feet, which is the largest building in the yard, was erected 


Pre som 
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Fig. 3.—The 9,400-Deadweight-Ton Cargo Carrier Diablo After Launching. This Was the First Vessel Built by the Pacifi 
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in eighteen working days. Special attention has been 
given to the uniform lighting both by day and by night of 
the mold loft, which is situated above the shop. A special 
building has been provided for the storage of templets. 
The blacksmith shop, the machine shop—a 200-foot 
building—the saw mill and joiner shop, and the store- 
house are all large and well fitted. The power house has 
been located close to the water line to facilitate the use 
of a short air line. 


! 


Firrinc-Ourt WHARF ; 


The fitting-out wharf, which is now 500 feet long, is so 
constructed that its length can easily be doubled as the 
yard expands. This is also fitted out with the most modern 
appliances, and is connected with standard gage railroad 
tracks. Over two miles of trackage have been laid in 
the yards, all of which connects with the main lines of the 
railroads. 

The yard is equipped with a special fire protection sys- 
tem, which has been approved by the Board of Fite 
Underwriters and the Emergency Fleet Corporation. 


Housinc PRovIDED FOR THE EMPLOYEES 


The same care has been given to the welfare of the 
employees by planning of dwellings along the most sani- 
tary and hygienic lines. With the assistance of the Ship- 
ping Board, a special town is being built for the em- 
ployees named Clyde. This small city, which is situated 
three miles from the plant, will be directly connected to 
it by a special electric transportation railway. Much at- 
tention has been centered upon the completeness of the 
plans of the town, which furnishes comfortable, modern 
dwellings, making the most of California’s residential 
advantages. Such minor factors as color scheme and 
variety of architectural design have been carefully planned 
by experienced artists. The housing and welfare depart- 
ment of the company operates a restaurant at the yard. 


Work PROGRESSING AT THE YARDS 

The first ship which took the water at the plant was 
named Diablo, after the isolated mountain peak which 
overlooks the plant. Since the elimination of labor dis- 
turbances on the Pacific Coast, work is progressing at a 
normal rate at the plant and the yard is proving the ad* 
vantages of the San Francisco district as a shipbuilding 
center. 
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Fig. 4.—Part of the Yard of the Pacific Coast Shipbuilding Company, Showing a Portion of the Ways and Plate Racks 


The Tugboat Artisan—a Product of the 


Yard of M. M. Davis & Son, Inc. 


HE tugboat Artisan, built by M. M. Davis & Son, 

Inc., at Solomons, Md., is 133 feet long overall, 125 
feet between perpendiculars, 29 feet beam and 15 feet 
depth. Keels and keelsons, frames, stem and center keel- 
son, are all of oak. The sheathing is of yellow pine. 

Propulsion is by a triple-expansion engine built by the 
Bay State Iron Works Company, Erie, Pa. The engine 
is rated at about 1,100 horsepower, with cylinders 18 
inches, 28 inches and 45 inches diameter by 30 inches 
stroke. The condenser is built in as a part of the engine 
and has 1,721 square feet of cooling surface. 

There are two boilers of the Scotch type, each having 
1,500 square feet of heating surface. The boilers are 
designed for a working pressure of 180 pounds per square 
inch. 

The propeller shaft is 9% inches in diameter at the 
thrust and 101% inches in diameter in the tail shaft. The 
propeller is 11 feet 6 inches in diameter and is designed 
for something over 100 revolutions a minute to drive the 
tug at 12 knots. 

The usual auxiliary equipment consists of a circulating 
pump, donkey pump, feed and air pump, feed water 
heater, wrecking pump, electric generator, and all the 
other usual accessories. 

Before the United States entered the war, the Davis 
shipyard was accustomed to turning out a few boats each 
year for the fishing trade and for the tugboat trade. At 
the time we entered the war they had orders for eight 
barges of about 1,600 tons capacity each and the hulls for 
two tugboats. One of these was the tugboat Progress, 
which the Davises were building for the Bethlehem Steel 
Company. 

It is interesting to note in passing that the Bethlehem 
Steel Company, although one of the largest steel manu- 
facturers of the country, has learned that the wooden tug- 


boat is more durable, heavier and costs 20 percent less to 
build than the steel tugboat. 


CoMBINATION WitH New York ENGINEERS 


Moses, Pope & Trainer, a New York engineering con- 
cern, decided late in 1917 that they wished to enter the 
shipbuilding field, and particularly the wooden shipbuild- 
ing field. They were not shipbuilders, but had specialized 
for many years in the design and installation of power 
plants and machinery. The first necessity, therefore, was 
to find the best wooden shipbuilder available, and the re- 
sult was the combination of this firm with M. M. Davis & 
Son. The new combination, therefore, is responsible for 
the Artisan and for the seven other similar tugs now being 
completed for the United States Emergency Fleet Cor- 
poration, as well as for fourteen other vessels for the 
Quartermaster’s Department. By this combination the 
Davis shipyard became builders of complete vessels, in- 
stead of builders of hulls only. The results, it is believed, 
speak for themselves. 


| 
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Wooden Tug Artisan 


Letters from Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliaries—Breakdowns at Sea and Repairs 


This department is open to all readers of the magazine 
for the discussion. of affairs in the engine room. All let- 
ters published are paid for at regular rates. Your ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


Operation of a Large Diesel Engine 


T will probably be some years before the design of 
Diesel engine rooms for motorships is sufficiently 
standardized so that all ships may be operated in the same 
way. Steamships have been so highly standardized that 
the average licensed steam engineer can go aboard any 
steamship and immediately take active charge of the 
duties for which’ he is licensed. However, the design of 
Diesel engine rooms is now approaching standardization. 
|The highest development of Diesel motorships appears 
to include full Diesel engines for auxiliary power and 
electric drive for all auxiliaries. The problem of heating 
the ship, heat for the evaporator and drive for the emer- 
gency compressor and emergency electricity for the wire- 
less has not yet thoroughly been worked out. 

A typical installation of the modern type consists of 
twin main engines operated from a working platform on 
the lowest level. At or near the level of this platform 
are two auxiliary engines driving generators, an elec- 
trically-driven auxiliary air compressor, two bilge and 
sanitary pumps, two fire and general service pumps and 
two circulating pumps for the main engine, all electrically 
driven. Besides these, there are lubricating oil pumps, 
fuel-oil pumps, an ice machine and a turning motor for 
the main engine. On the upper deck on a level with the 
upper gallery will be the donkey boiler, the emergency 
steam-driven air compressor, the evaporator and connec- 
tions for heating the ship. 

In such a plant it is customary for one licensed engineer 
to be on watch on the working platform. On the upper 
platform is a-junior who looks after the donkey boiler, 
evaporator, etc., also the valve gear and heads of the 
main engines. Besides these two engineers, there is an 
oiler for the main bearings and pins and auxiliaries. Be- 
sides this crew for running the engine there are usually 
three day men, who may be various modifications of the 
usual machinist, store-room keeper and wiper, carried on 
large ships. 

The reason for having a “top side man” on a Diesel 
engine is that heads of a large Diesel engine require a great 
deal of attention. The “top side man” watches the tem- 
perature of the heads, the water discharge from the heads, 
the condition of the valves, noting particularly if any ex- 
haust or fuel injection valves are sticking. He is also to 
make sure that each cylinder is getting its fuel, that the 
fuel pipes are not air-bound, and that the cylinders are 
all running alike. The latter fact is ordinarily determined 
by the temperature of the exhaust, since each exhaust 
pipe of the large engine is equipped with an ordinary plug 
thermometer or dial pyrometer. In extreme cases an in- 
dicator card is taken from the defective cylinder. 

When making a Diesel engine ready to stand by, the 
first step is to start the auxiliaries. This includes the in- 


dependent electrically driven circulating pump. Two are 
usually supplied, but one suffices, as a rule, for both en- 
gines, the other being in reserve. The lubricating oil 
pumps must be started and the day tank must be filled with 
fuel oil by means of one of the fuel oil pumps. The senior 
engineer then satisfies himself either by actual inspection 
or by communication with a trusted “top side man”: 

First, that the engine heads and jackets are filled with 
water properly circulating. 

Second, that the engine is thoroughly lubricated at alk 
points. 

Third, that none of the valves is dirty or sticking. 

Fourth, that the fuel oil pipes are full from the pump. 
to the injection valve. This may be ascertained by the 
test cock near the injection valve. These pipes may be 
filled, if necessary, by using the hand handles on the 
injection fuel pumps. 

Fifth, he assures himself that there is an ample supply 
of starting air at the proper pressure and of the injection 
air, also at the proper pressure. 

Sixth, he makes sure, as in the case of a steam engine, 
that the engine is all clear, turning gear disconnected, all 
tools and tackle removed and that the engine is free to 
turn over. 

Seventh, he assures himself that the auxiliary compres- 
sor is either running or ready to run. 

Eighth, he communicates to the bridge that he desires 
to warm the engines up. A Diesel engine requires no 
“warming up” in the steam engine sense of the word; 
however, a careful man likes to be sure that his engine will 
turn over, reverse freely, and that all valves, etc., are in 
proper working order. A very few turns will satisfy him 
of all this, and it is not necessary to run the Diesel more 
than a few revolutions to establish these facts. 

The handling gear of the Diesel engine has been pretty 
well standardized. It consists usually of a wheel for re- 
versing the engine and two throttles for handling. Each 
throttle is for three cylinders of the usual six-cylinder 
engine. By pulling the two levers out, they act as air 
throttles admitting air to the Diesel engine and starting 
it exactly as a steam engine is started. The levers are 
then shoved in clear across the centerline, whereupon 
they close the air off and act as oil throttles, admitting oil 
to the engines. The engines may then be maneuvered by 
manipulating the oil throttles in much the same manner 
as an ordinary steam throttle valve. 

It is customary to hold one lever back, thus keeping 
three of the cylinders turning over with air, while the 
other three cylinders take oil. As soon as the engine 
takes the oil, the second lever may be thrown over and 
the engine is under full operation. It is customary to 
throw the oil valves wide open when starting a Diesel 
engine, in order that it may make a quick “getaway” and 
run no chance of a “stall,” which may happen if am 
operator is too easy about starting. As soon as the engine 
is under way the oil throttles may be brought back to any 
desired position. This position depends, first, upon the 
speed of the engine desired; second, upon the smoke in the 
exhaust, and, third, upon the safe load for the engine. 


INTERNATIONAL 


May, 1919 


The speed of the engine depends, of course, upon the sig- 
nal received from the bridge. The smoke in the exhaust 
indicates poor combustion either from feeding too much 
oil or not enough injection air. The smoky exhaust is de- 
tected by the “top side man,” who regularly opens the test 
cocks on the exhaust pipes for inspection. The safe load 
of a Diesel engine is about two-thirds of the maximum 
load that it is capable of carrying. 

If an engineer persists in running his engine at more 
than 80 or 85 pounds mean effective pressure, he is invit- 
ing many troubles. These include cracked cylinders and 
heads, heated bearings, sticking valves and numerous 
minor troubles. This is the point where American Diesel 
manufacturers and engineers have fallen down in the 
past. It is the American temperament to run a machine to 
destruction. Ninety-nine percent of success with a Diesel 
engine is to hold the mean effective pressure under 85 
pounds. Outside of this there is no secret to the operation 
of a Diesel engine except good mechanical care. The 
operation of the Diesel engine is a very simple matter and 
it has been explained in many books and periodicals. The 
writer, who has operated both Diesel and semi-Diesel en- 
gines, wishes to go on record as saying that the average 
Diesel or semi-Diesel made to-day by responsible manu- 
facturers will give satisfaction if its rating is not ex- 
tended and if it is given the same care extended to a 
licensed steam engine and boiler. 

The writer has inspected, or had knowledge of, possibly 
several hundred marine Diesel and semi-Diesel engines in 
actual operation. While there have been accidents which 
could not have been foreseen, he has never known but one 
case of general deviltry which could not be traced directly 
to one of these two causes—that is to say, either the en- 
gine was overloaded or was in the hands of incompetent 
men. 

The following statement appeared in a San Francisco 
newspaper at the date this article was written: 

“The auxiliary ship arrived in port after an 
86-day sail from Sidney. The boat was equipped with 

semi-Diesel engines, but the bo’s’n, who had an 
engineer's (?) certificate, could not start the engines, so 
the good ship sailed all the way home.” 
MARINE ENGINEER. 


A Plea for the Apprentice 


The training and technical education of the average 
engine fitter and boiler maker sadly require attention from 
employers. A boy eager to become an engineer enters a 
marine engineering shop—probably he is bound for five 
years’ apprenticeship, which means that his employers are 
to teach him the trade of fitting, while he must serve them 
during the named period. His first interview is with the 
timekeeper, who initiates him into the hours of work and 
the penalties of any lapse of discipline. He is passed on 
to the foreman of generally the nearest shop, who 
promptly looks around for a machine man requiring a 
mate. The writer well remembers being taken over to a 
machine for turning the taper in the bossing of a pro- 
peller and the foreman’s instructions to keep a note book 
and sketch. 

So far, so good; but is this good enough? What impres- 
sion does the young engineer get of his future work? 
Generally it is a poor one and he feels anything but happy. 
En passant 1 will be forever grateful to my first machine 
man, who gave me the soundest advice I have ever re- 
ceived. He told me never to funk a job. “If you can’t 
see even the first step—well, take your coat off or get out 
a file. Do something and the rest will come, and I have 
found this true. 
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My article is not a complaint, but a plea for a more 
careful consideration of the training of the apprentice in 
marine and boiler shops. If the boy, who by now prob- 
ably is bored te death with the machine and gets into 
trouble because he will wander around other machines, 
asks for a move, he may get it or he may have to desert 
and risk a row; but, as a rule, he has to move on his own 
initiative. He then gains some experience as a fitters’ 
mate, either in the form of an older apprentice or a 
journeyman. This is good if his mate is good, but he is 
not always good. 

After two years of this casual training a boy in the lathe 
shop wants a move, and a chance opens for a boy in the 
fitting shops. A lucky one gets it and leaves several un- 
lucky comrades behind, and so the tale of chance goes on. 
Granted it is that a boy with a good purpose can get 
around and learn, but it is generally no fault of the em- 
ployer if he does so. 

The writer knows within his personal experience of an 
apprentice who desired to learn lathe work, and, failing 
to be moved, he disappeared out of the fitting shop and was 
found in the lathe shop, from which he refused to move: 
so the foreman of the fitting shop went to the foreman of 
the lathe shop and damned the boy’s character. Such was 
the result of ambition. 

Generally three or more apprentices are required in the 
boiler shop to fit mountings and repair the machinery of 
the shop, but there is no roster kept enabling all the ap- 
prentices to learn this necessary work, and the writer had 
to follow the step of the boy who wanted to go to the 


lathe shop before he could gain this experience, and this 


method, although serving its purpose, is not good for the 
discipline of the shop or the apprentices. 

The construction of boilers is a very essential knowl- 
edge to the engineer, yet how few of the apprentices are 
given the opportunity of actually working on boilers, fit- 
ting the mountings or actually running the boiler on the 
test. The marking-off table requires only one apprentice 
to act as mate; but is there any need that once an appren- 
tice has learned the job he should be kept there because 
the journeyman is too lazy to teach another boy? For an 
apprentice. to become efficient at any job, such as fitting 
boiler mountings, marking-off, turning or erecting, gen- 
erally signs his death warrant so far as having Oppor- 
tunities of learning other sides of engineering. Appren- 
tices come and go, and it seems as if every one is happy so 
long as there are plenty of mates to work with the journey- 
men. 

Comparisons are odious, but why is it that apprentices 
in locomotive shops are guided through the different 
grades and not so apprentices in marine and boiler shops? 
Again, let us consider the technical training of our young 
engineers. Is it not quite recently that an apprentice is 
allowed to lie in on the morning after night classes? But 
not yet is it a universal practice to encourage practically 
the attaining of technical distinction. To allow a few 
hours’ extra in bed after night classes and not to insist on 
results of the classes is only, in a majority of cases, 
breeding laziness. The writer has had some experience 
of night class lectures, and the classes are generally made 
up of two kinds of boys—those willing to learn, and the 
others who attend in order to have this class card initialed 
and so earn a few hours’ sleep next day. Beyond this 
privilege mentioned, there is nothing to encourage night 
study except ambition, which, in most cases, is dormant 
until a boy reaches, say, eighteen years or even more. 

There are too many poor and medium fitters and an 
insufficient number of well-trained engineers; and the 
blame lies mostly with the head of boiler making and 
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engineering establishments. It is as easy for a good work- 
ing scheme to be thought out and put into practice as to 
“carry on” in the present slipshod fashion. It will benefit 
the employer in the long run, for, instead of having a 
crowd of so-called fitters hanging around his door waiting 
to be taken on, he can have a group of regularly em- 
ployed engineers and boiler makers inside the shop. 

It is my experience, and I ask the employer to believe 
me as a late apprentice, that these casual fitters run up the 
cost of a job about thirty percent. Is there any doubt 
that a good, well-trained fitter or boiler maker is worth 
two semi-trained men? I do not think so. Again, does not 
esprit de corps play another part in a good workman’s 
life? Is it not worth money to the employer—yet, who 
can expect such a spirit from the man who knows he 
downs tools when the job is done? 

Combine these two, a well-trained fitter or boiler maker 
and a man with a keen sense of esprit de corps, and surely 
he can compare with at least two casual fitters. 

In France, during the last four years, millions of men 
have faced death for one word and what it means— 
“honor.” Cannot this word be introduced into the en- 
gineering shop, or is it for the battlefield only? A boy 
wandering and drifting through a boiler or fitting shop 
never hears or sees the word, and, consequently, what are 
the works to him? He knows that as soon as his appren- 
ticeship is finished his firm will perhaps offer him a 
pound a week, but they do not mind whether he stays or 
goes. They themselves place a value on their own train- 
ing of an apprentice, and it amounts to nothing. 

If I am asking too much for a drastic change in the 
system of apprenticeship, there are several smaller altera- 
tions that would mean big improvements. Why cannot 
there be practical tests each year with suitable encourage- 
ment to the apprentice and such places as the drawing 
office and marking-off table or boiler fitting shop open to 
the best apprentices? The boy who can use a lathe well 
is just the one to teach how a boiler is made and how a 
safety valve is made and mounted, and the boy will then 
be an all-round fitter. 

The drawing office should be the reward of four years’ 
hard studying—not a mere chance, as it generally is. 
When the writer served his apprenticeship he never saw 
one boiler maker apprenticeship in the drawing office, and 
yet his firm made marine boilers. In several big firms the 
sons of well-to-do men can, for a certain sum of money, 
ensure a good training in the different shops, but it is 
very rare that a poorer man’s sons can do so. They must 
be content to stay in one shop. It does not make any 
difference how clever they may be. 

The want of all-round trained artisans has been revealed 
in this war. There have been plenty of men who could 
do special fitting jobs, such work as they had been used 
to for years; but if a particular lathe man became ill the 
lathe was out of use until another lathe man was sent up. 
Yet these so-called fitters had served an apprenticeship in 
shops where lathes were used. 

So much for the practical side of an apprentice’s train- 
ing; but what about the commercial side? Does he ever 
see inside a cost office or the estimating department ex- 
cept to take an occasional message? How many appren- 
tices can tell you what the working expense of the firm 
is or how the file that he uses is bought and paid for? I 
often wonder if he ever realizes that a file or chisel costs 
money. It is doubtful, and yet if he knew that the more 
jobs a file is used on the cheaper will be the different jobs, 
and, consequently, the more ultimate business for the 
firm, surely his knowledge will be a gain to the firm. 

This article has dealt mostly with the result to the 
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firm, but it is the same with the apprentice—commercial 
knowledge is essential to-day. I notice constantly articles 
in technical papers on how to make an engineering 
firm pay. Surely this subject should be a part of the 
apprentice’s education. It is quite as important for a man 
to know how an order is taken, sized up and estimated as 
how to carry it out. The other day an American engineer 
was brought over to England to manage one of our rail- 
ways, and a certain English lord bemoaned the fact that 
this should be necessary and he wondered why. Let him 
go to any engineering firm, select any of the apprentices 
who have worked their way into the drawing office and 
ask them to tell him how the counting house or cost office 
is run. He will be surprised at their ignorance, yet these 
are important parts of a modern engineering firm, and the 
general manager has to know before he can attain this 
position. 

Not many apprentices realize the weakness of their 
training until they become journeymen and they have am- 
bitions towards higher jobs. Then they have to look 
around for books to teach them what they should have 
learned years ago, and, as a consequence, their time is 
taken up in acquiring general knowledge instead of 
specializing. 

Now is the time for changes. Let this subject be on the 
list of consideration. Ten minutes’ thought will be suffi- 
cient to reveal its necessity, and very little time is re- 
quired to put into action a working scheme. Some firms, 
very few, have done so more or less; yet even they have 
not done all they can. Surely a big firm can afford an 
apprentice master whose time and energy are to be spent 
in controlling the teaching and training of the apprentice. 
Such a man should be one capable of lecturing at the night 
classes so that he is in touch with the apprentices during 
the evening as well as the day. His work in the shops 
need not clash with the foreman, for he is simply there to 
see that each apprentice goes through the different de- 
partments and that any ability developed is used accord- 
ingly. The good can be separated from the bad much 
better by this master than any one foreman, and the ap- 
prentices themselves will realize the importance attached 
to their training. 

The technical committees of different towns do their 
best to train the apprentice theoretically, but there is at 
present no means of keeping a direct connection between 
the committee and the firms employing the boys during 
the day. The possibilities of good to be done by employ- 
ing a qualified apprentice master are enormous, and the 
money invested would yield a high interest in years to 
come, and I should like to read of other opinions on the 
matter. M. T. 


NEW BOOK 


Sream Encine Troustes. By H. Hamkens. Size, 5 inches 
by 73% inches. Pages, 284. Illustrations, 276. New York, 
1919. The Norman W. Henley Publishing Company. 
Price, $2.50. 

For the practical operating engineer who has charge of 
stationary engines, it is of great advantage to have a 
comprehensive knowledge of engine troubles in general, 
so that costly and dangerous accidents can be avoided. In 
this book the troubles which the principal parts of steam 
engines are subject to are described, good design is con- 
trasted with bad, the most suitable material for certain 
parts and the most approved construction of the same are 
pointed out, together with the advantages and disadvan- 
tages of many designs. No reference is made to the 
peculiar conditions encountered in handling marine engines. 


Questions and Answers for Marine Engineers 


Inquiries of General Interest Regarding Marine Engineer- 
ing and Shipbuilding Will Be Answered in this Department 


This department is maintained for the service of prac- 
tical marine engineers, draftsmen and shipbuilders. All 
inquiries should bear the name and address of the writer. 
Anonymous communications will not be considered. The 
identity of the writer, however, will not be disclosed un- 
less the editor is given permussion to do so. 


Indicated Horsepower of Diesel Engine 


Q. (1003).—Please work out the indicated horsepower of an eight- 
cylinder, four-cycle Diesel engine, using the mean effective pressure as 
obtained from card No. 1, and also card No. 2. Diameter of cylinder, 
13%4 inches; stroke, 15 inches, and 380 revolutions per minute in both 
cases, 


A. (1003).—From the tabulated calculations you will 
note that card No. 2 gives a higher value for the indicated 
horsepower than card No. 1. The wavy line of diagram 


CARD No.1 


CARD No, 2 


No. I was most likely caused by the indicator piston 
sticking. The table below gives the result reached: 


Indicator Card No.1 No. 2 
Net area of card, square inches................. 379 455 
Lan OH CARL, WINES co0cve50G0g000000000000 2.53 2.64 
Spring, pounds per square inch................. 600 600 
Mean effective pressure, pounds per square inch.. 89.9 103.5 
Wenethmotastroke miectne eee eee een 1.25 1.25 
inistonwarea sq uarerincheseepe Ere enierriinic 143.1 143.1 
IRGCOEOMNS WEP TINTS 60000000000000000000000 380 380 
Indicated horsepower, per cylinder.............. 92.6 106.7 
Total indicated horsepower..................-. 741.8 854.6 
380 


MEE Pa xX 1:25 <x 14350) xX 


Indicated horsepower of one cylinder = 
33,000 


Propeller Efficiency of Motorship 


Q. (1005).—Data on the apparent slip of propellers are generally 
quoted as follows: Slow cargo boats with full lines, 0 to 8 percent; 
passenger boats with fine lines, 8 to 15 percent. These figures have 
been based and have been experienced on ships equipped with slow- 
speed engines, being even on large ships always under 100 revolutions 
per minute; but these figures do not hold good on motorboats whose en- 
gines are running at a much higher speed. In my particular case I 
have to deal with a twin-screw cargo boat of 834 knots’ speed, to be 
equipped with two 550 brake horsepower engines, which are turning 270 
revolutions per minute. The question is: What will be (1) the slip at 
this speed, and (2) how much would it be if under the same conditions 
a reduction gear were installed and the propeller shaft then turned over 
at 90 revolutions per minute? JI am interested to know this slip before- 


hand, in order to figure on the basis of these data the propeller efficiency 
of these two different cases. 


A. (1005).—The slip of a propeller depends upon the 
type of vessel, the propeller and its location. Hence it is 
very hard to give any definite answer to your question, 
except to say that for most vessels an apparent slip of 
more than 25 percent shows a fall of efficiency. In a 
case, cited by Admiral Dyson, of a naval fuel barge, the 


least effective propeller had a slip of 50 percent, and the 
most effective about 26 percent, the pitch ratio in the latter 
case being about 0.57. For your direct drive at 270 
revolutions per minute you must expect to use a propeller 
with low pitch ratio, which will be inefficient but more 
efficient than one of high pitch ratio. Some of the data 
for low-powered auxiliaries show that a high-speed motor 
has been used with a pitch ratio of about 0.8; this will 
mean a propeller of poor efficiency when loaded under 
power alone, but may have been chosen with the idea of 
using motor and sails together. Most of the large steel 
motorships built in Europe have an engine speed of 130 
revolutions per minute or under. Although formerly pro- 
pellers were designed with reference to the apparent slip, 
Taylor’s method does not require that the slip be assumed, 
but the wake factor must be chosen instead. This factor 
depends on a number of conditions. From Luke’s “Experi- 
ments on Wake” we learn that for outboard turning twin 
screws a decrease in diameter will decrease the wake. 

The reduction gear installation will show a far higher 
overall efficiency than the direct drive. This may be 
demonstrated by using data from Admiral Taylor’s experi- 
ments. 

Taking the revolutions per minute equal to 240, assume 
wake factor = 0.15, and efficiency of reduction gear = 
0.98. Then from Fig. 213 of “Speed and Power of Ships’: 


Re oPye Misa reste renee anche tebete ancists 240 80 

WAmaton cordon ocDuracroonags 8.75 8.75 

Vg iaetayc tele ROPE earn raiehoushete 7.44 7.44 B.H.P. 
BEER ie aoe Sad 550 550 P= RPM.A| 

SRN SAAC ie nee nee 37.3 12.4 z 
Propeller efficiency .......... 52.5* 64.8 : 
Efficiency of propeller and gear. 52.5 63.5 


* The efficiency curve is extended. 


Although these figures should be carried out more care- 
fully for the actual case, it is believed that they represent 
fairly well the relative efficiency of the two installlations. 
(The pitch and-diameter for both cases may be obtained 
by carrying the solution further.) 

The following references are interesting: City of 
Portland, page 292, 1916, MARINE ENGINEERING; Cethana 
Motorship, September, 1918; James Timpson Motorship, 
March, 1919. 

If the reduction gearing will stand up under the fluc- 
tuation in turning moments, I believe that it offers the 
best solution of an efficient propeller and engine. 


Fastening Zinc Plates in Boilers 


Q. (1004).—I would like to know as soon as possible what the con- 
ditions are in regard to the bolts that hold up the zine plates in marine 
boilers. Is it necessary to paint these bolts to keep them from rusting 
or is there anything on the market that can keep them in a polished 
state for metallic connection to zine plates? 


A. (1004).—The zine plate neutralizes the free acids in 
the water by combining with them, thereby preventing the 
iron from corroding. Since we thus have an electro- 
chemical process, it is of the utmost importance to get a 
perfect electrical contact. If the zinc is held by pieces of 
flat bar, or by a basket, the important thing is to make cer- 
tain that the connection between plate and boiler is 
through clear metal, i. e., oxide left by the blacksmith on 
bar iron in way of bolt is filed off. If desired, a cement 
wash may be put on the bolt which clamps the zinc plates 
to the hanger after assembling. 
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PROPOSED VESSELS TO BE 
BUILT BY THE EMER- 
GENCY FLEET COR- 
PORATION 


Increased Capacity, Greater 
Speed, Efficient Loading Fa= 
cilities in the New Designs 
It has been learned from the office of 
the Emergency Fleet Corporation, in 
connection with the recent bid of the 
Submarine Boat ‘Corporation to build 
vessels of 12,000 deadweight tons capac- 
ity at $149 per ton, that this bid was in 
no sense a formal one, in so far as the 
corporation submitted neither specifica- 

tions nor drawings. 


Two Types or Large Carco VESSELS 
UNDER CONSIDERATION 

Two new types of vessels, however, are 
now under consideration which may be 
substituted for vessels of smaller ton- 
nage and slower speed, on which work 
is now suspended. Bids have already 
been asked on a 12,500-ton vessel with a 
sea speed of thirteen knots. Specifica- 
tions of the two types are as follows: 


eT AZ C5 eye) 
Length Bi P., feet-.-........ 470 470 
Breadth amtee tae raricteieiierete 63 63 
Depth, feet......... Bebe ee 43 
Deadweight, tons.... -.. 12,500 14,200 
Indicated horsepower........ . 5,600 4,000 
Speed (sea), knots.......... 13 11y% 


The vessels will be of the shelter deck 
type with three decks. The machinery 
will be of a reliable and economical type 
consisting of a quadruple expansion en- 
gine and Scotch boilers, and arranged 
for burning oil fuel. The capacity of 
the oil bunkers is such as to give the 
vessels a radius of about 13,000 miles. 

Particular attention has been paid to 
the economical handling of cargo, and 
to obtain this end two large hatches have 
been arranged at each hold. These will 
be served by double the usual capacity 
of winches and booms. 

The accommodations for the officers 
and crew have been carefully studied 
and provide for the latest ideas as to 
comfort and safety. The vessels will 
also comply with the highest require- 
ments of the American Bureau of Ship- 
ping and Steamboat Inspection Service. 

Two types, “A” and “B,” as given 
above, have been suggested, the principal 
difference being in the speed and conse- 
quent modification in deadweight capac- 
ity. On certain trade routes the higher 
speed of 13 knots may be desirable, and 
on others, depending somewhat on the 
length of voyage and other factors, the 
slower speed of 11% knots may prove 
more economical. 


The details of the proposition, as out- 
lined by the Submarine Boat Corpora- 
tion, are as follows: 


“We are willing to undertake to build 
for the United States Shipping Board 
12,000-ton, deadweight capacity, new 
American type, steel cargo ships at the 
Government-owned plant, Newark Bay 
Shipyard. See 

“The proposed ships will be 12,000 tons 
deadweight capacity steel cargo carriers, 
shelter-deck type, classed Lloyd’s or 
American Bureau of Shipping 100-At, 
of the transverse system of construc- 
tion; length of ship between perpendicu- 
lars (Lloyd’s) 473 feet, molded beam 62 
feet, draft 28 feet 6 inches, single screw 
equipped with 5,000 indicated horse- 
power reciprocating steam engines, or 
200 shaft-horsepower geared turbines, 
Scotch boilers, oil burning, with which 
power a loaded sea speed of 12 knots 
will be guaranteed. 

“The ships would be built from the 
designs of our naval architect, Theodore 
E. Ferris, in association with our con- 
sulting naval architect, Frank E. Kirby.” 


NEW SOUTHERN YARD RE- 
CEIVES CONTRACTS FOR 
NINE CONCRETE 
STEAMERS 


Newport Shipbuilding Corpora= 
tion, Ltd., Begins Laying 
Down Work 


The Newport Shipbuilding Corpora- 
tion, Ltd., has built and equipped an ex- 
tensive yard for the construction of re- 
inforced concrete river steamers at 
Newbern, N. C. The officers of the 
company are as follows: F. E. Eng- 
strum, president; F. O. Engstrum, vice- 
president; T. A. Uzzell, treasurer; R. H. 
Arnold, general manager, and F. R. 
Miles, superintendent. 

This company has received a contract 
from the War Department of the United 
States Government for the construction 
of nine reinforced concrete river steam- 
ers designed for transporting men to 
various points on rivers and harbors. 
At present the company is engaged in 
laying down the work for these vessels. 
Whittelsey & Whittelsey, 17 Battery 
Place, New York, are the naval archi- 
tects for the company. 


Page Resigns from Shipping 
Board 


Charles R. Page, the San Francisco 
member of the United States Shipping 
Board, has forwarded his resignation to 
the President. 


SKINNER & EDDY RECEIVE 
REINSTATEMENT ON CON=- 
TRACTS AGGREGATING 
250,000 TONS 


Will Construct Twenty-five 
Vessels 


Contracts for twenty-five steel vessels, 
to be constructed by the Skinner & Eddy 
Corporation, Seattle, Wash. for the 
Emergency Fleet Corporation, which 
were recently suspended, are to be rein- 
stated according to information from 
Washington received on April 12. The 
agreement with the corporation, it was 
stated, involved certain reductions be- 
low the original price. About 250,000 
tons are involved. 

Orders have been received by the G. 
M. Standifer Construction Corporation, 
Portland, Ore., to fit the four Ballin 
hulls remaining on the ways with ma-_ 
chinery. The Supple-Ballin Shipbuild- 
ing Company, Portland, Ore., had pre- 
viously received orders to fit up four 
vessels of the same type with machinery. 


Norwegian-American Line Lets 
Contract for Two Freighters 


The Norwegian-American Line, 8 
Bridge street, New York, has recently 
let contracts for two modern freighters 
of 9,500 tons deadweight to Napier & 
Miller, Glasgow, Scotland. 


Pacific Steamship Company Will 
Build Coastal Vessels 

A. F. Hines, vice-president and gen- 
eral manager of the Pacific Steamship 
Company, San Francisco, Cal., has an- 
nounced that plans are being drawn for 
the building of two fast oil-burning 
steamers for coastwise trade. The new 
vessels, which will carry both passengers 
and freight, will be 500 feet long, with 
a speed of 21 knots. It is proposed that 
the vessels be built on the Pacific Coast, 
although the lowest bids will be accepted. 

A new line known as the White Flyer 
will operate vessels in competition with 
the Pacific Steamship Company. The 
new company has. been formed by 
Adolph Ottinger and Walter Scammell. 


DoHar Steamship Company Will 
Build 10,000-Ton Vessels 


Robert Dollar, president of the Dol- 
lar Steamship Company, in discussing 
the new freight service between New 
York and Vancouver which the com- 
pany is planning to establish, has an- 
nounced that special steel ships of 10,000 
tons will be built for this service. 
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DAUGHERTY TYPE WOODEN 
VESSELS SOLD AT 
$650,000 EACH 


Nacirema Steamship Company 
Purchases Fifteen Vessels— 
Will Buy Fifteen More 
for Future Trade 
Development 


The consummation of the sale by the 
Shipping Board of fifteen 4,000-ton 
wooden steamships to the Nacirema 
Steamship Company, New York, as re- 
ported in the press of April 23, at a 
price of $650,000 each, is an indication 
of the prices which may be expected in 
the sale of well-built wooden tonnage. 
The fifteen vessels purchased will be 
operated by the Brooks Steamship Com- 
pany, New York, five operating out of 
New York, five out of New Orleans and 
five out of Havana. The Nacirema 
Steamship Company, it is reported, is 
planning to purchase fifteen more ves- 
sels at a later date. 

Ten of the vessels were built by the 
National Shipbuilding Company, Orange, 
Tex., and five by the Supple-Ballin 
yards, Portland, Ore. The former are 
of the Daugherty type, and the others 
of the type built at the Ballin plant. 

Underwriters report that not a dollar 
of loss has been incurred in the opera- 
tion of thirty ships of these types by the 
Matson Navigation Company, San Fran- 
cisco, Cal., which, they point out, indi- 
cates the efficiency of these types of 
wooden vessels for trans-ocean service. 

The Shipping Board, coincident with 
the announcement of this sale, has so- 
licited bids for twenty-five wooden ves- 
sels to be opened on May 5s. 


PRESENT NAVY PROGRAM 


Four Hundred and Thirty-eight 
Vessels Yet to Be Delivered 


According to Washington reports, 
ships of all classes now building for the 
United States Navy number 438, includ- 
ing 10 superdreadnoughts, 6 battle 
cruisers (suspension orders on which 
were recently issued, as noted in the 
News SuprLeMENT of March 14), 10 
scout cruisers, 195 destroyers, 71 sub- 
marines, 53 Eagle boats, 20 mine sweep- 
ers and 71 auxiliaries. Under the latter 
are included 12 oil tankers, 3 fuel ships, 
2 ammunition ships, I hospital ship, 19 
seagoing tugs and 34 harbor tugs. 

Several of the superdreadnoughts 
have already been laid down. The Ten- 
nessee, building at the New York navy 
yard, will be launched some time in 
May; the California, at Mare Island, 
Cal., and the Maryland, at Newport 
News, Va., are well toward completion; 
the Colorado and the Washington have 
been laid down at the New York Ship- 
building Corporation’s plant at Camden, 
N. J. Two more superdreadnoughts are 
to be built at the New York navy yard, 
_ one at the Mare Island navy yard, and 
another at the Norfolk navy yard. 
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Shipping Board Asks Bids on 
431 Wooden Hulls 


Bids for the purchase of 431 wooden 
steamship hulls and 31 wooden barge 
hulls were asked by the Shipping Board 
on Friday, April 26, as a part of its 
programme for disposing of surplus 
bottoms constructed during the war 
emergency. The vessels, it is reported, 
may be converted into sailing vessels or 
barges equipped with internal combus- 
tion engines if desired. Ship fittings— 
engines, boilers, winches, cables, etc.— 
can be supplied by the Emergency Fleet 
Corporation to complete the ships if 
necessary. In most cases these materials 
are already in the yards. Bids will be 
received until May 26 accompanied by 
cheque for 10 percent of the amount of 
the bid. 


The United States Shipbuilding 
Record for One Year Totals 
3,225,000 Gross Tons 
From April 1, 1918, to April 1, 1910, 
a total of 2,056 merchant vessels of 
3,225,521 gross tons were built in the 
United States, and officially numbered 
by the Bureau of Navigation, Depart- 
ment of Commerce. Of these, Steel sea- 
going vessels amounted to 2,178,930 

gross tons. 
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SHIPPING BOARD REFUSES 
BIDS ON FOUR VESSELS 


Offers for Reconstructed Lake 
Carriers Less Than Half 
Appraisal 
All bids received by the United States 
Shipping Board for four steel recon- 
structed lake steamers were refused on 
April 22, and the vessels were again ad- 
vertised for sale, bids to be opened on 

May 5. 

“The prices were about 40 percent of 
the appraised value of the vessels as de- 
termined by the Ocean Advisory Com- 
mission by a fair and impartial appraise- 
ment,” is the statement issued by the 
Shipping Board. 

Edward P. Farley & Company bid 
$142,000 each for the four vessels, the 
Adrian Iselin, 3,075 tons deadweight; 
the Lucius W. Robinson, 2,825 tons; the 
F. P. Jones, 2,850 tons, and the A. D. 
Mac-Tire, 2,925 tons. 

N. A. Iselin & Company bid $158,coo 
for the Jselin, $126,000 for the Robinson, 
and $133,000 each for the Jones and the 
Mac-Tire. 

The New England Fuel & Transporta- 
tion Company bid $1$1,0co for the Rob- 
imson. 


The East Side Launched by the Standard Shipbuilding Corporation, Shooter’s Island, N. Y., 
on April 5 
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New Wallace Bench Machine 


The Wallace bench saw, which is 
being put on the market by J. D. Wal- 
lace & Company, 1407 West Jackson 
Boulevard, Chicago, Ill, is a portable 
bench tool designed to be operated by 
ordinary electric light current. It has 
ample power to take a full 2-inch cut 
through the hardest wood, making it 
possible to use this machine for at least 
80 percent of the work generally done by 
hand or on the big circular saw in the 
pattern shop. For angle cutting the saw 
itself is tilted, consequently the operator 
is always working on a table which is 
in a horizontal position. By a hand- 


wheel mounted on a perfectly cut screw, 
acting in a swiveled nut, the saw may be 
This mechan- 


set at an exact angle. 


gn 


Portable Bench Tool Operated by Electric 


Current 


ism swings the cradle in which the 
motor-driving mechanism and saw are 
mounted. 

The Wallace saw is provided with a 
shutter saw guard built into the machine 
to protect the operator’s hands, and to 
prevent the catching of the end of the 
stock in the back of the saw or the 
catching of the waste stock in the teeth 
of the saw. 


Smooth-On for Repair Work 


Smooth-On, which is manufactured by 
the Smooth-On Manufacturing ‘'Com- 
pany, Jersey City, N. J., may be put to 
many uses in and around the shop for 
quick repair work. The mixture, when 
brought to the consistency of putty, can 
be utilized to fasten metal to a brick or 
concrete wall, or to tighten loose handles 
on tools. Mechanics have found it of 
use in permanently fastening washers or 
lock nuts to bolts, imbedding sockets in 
cement and fixing lock nuts in similar 
material. Smooth-On Number 1 is the 
preparation used for such jobs. 


Dreadnaught Rubber Safety Suit 


A new safety suit called the Dread- 
naught, which has recently been put on 
the market to replace the ordinary life 
preserver, is the product of the Safety- 
At-Sea Corporation, 1358 Broadway, 
New York city. The apparatus consists 
of a one-piece garment of rubberized 
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material which, the company claims, is 
absolutely watertight unless cut or dam- 
aged. The elastic rubber collars and 
wristlets, which may be noted in the 
illustration, are adjustable to any size 
of neck or wrist. The soles are of 


Dreadnaught Rubber Suit 


pliable gravity leather. The buoyancy 
of the garment is furnished by a silky 
fiber jacket made of Kapok, which fits 
inside the rubberized coat. Either coat 
or jacket may be worn separately. 

The complete apparatus, which can be 
adjusted in less than a minute,:is fur- 
nished in a special canvas carrying 
wrapper which measures approximately 
18 inches by 12 inches by 7 inches and 
weighs only 14 pounds. The suit may be 
worn in case of shipwreck or as a pro- 
tection to seamen engaged in work 
about the ship in rough weather. 


Shipping Board Converts One 
Hundred Ships Into Oil 
Burners 


Report has been received that the 
Shipping Board is planning to convert 
100 vessels, built on the Great Lakes 
and equipped to use coal as a fuel, into 
oil-burning vessels. Major Cushman, 
Assistant Director of Operations, has 
verified the report. 
but is unable to give 
details because the 
arrangements have 
been handled direct 
from Washington. 

Within two weeks 
of the opening of 
navigation a fleet of 
ninety-eight ships will 
be brought down the 
St. Lawrence River 
from the Great Lakes. 
At least 300 ships will 
be completed here 
during the summer. 
Of this number 150 
will be oil burners. 
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The average tonnage of the ships is 
3,500 tons. The fleet will also include 
fifty seagoing tugs, all of which have 
been built on the Great Lakes. 


The Beaver Jr. Number 3 


The accompanying illustration shows 
a pipe-threading tool known as the 
Beaver Jr. Number 3, which is supplied 
by the Borden Company, Warren, Ohio. 
It consists of one ratchet handle and in- 
dividual die heads in sizes ranging from 
Y% to I inch. The tool can be used to 
advantage close to walls or rafters, in 
corners, against ceilings or in other diffi- 
cult positions. Separate heads can be 
furnished to cut left-hand threads. The 


ratchet is controlled by a spring thumb- 
bolt of large size with a good grip, so 
that it can be turned with greasy hands 


Beaver, Jr., Number 3 


without trouble. The Number 3 Beaver 
Jr. is made in American Briggs Standard 
and Whitworth Pipe Standard. 


Compact Lighting Plant for 
Marine Installation 


The Matthews Engineering Company, 
Sandusky, Ohio, has added a new unit, 
“Little Husky,” to its line of full auto- 
matic lighting plants. This plant, which 
carries a 300-watt continuous rating on 
the generator, is made in the 32-volt 
type. 

The generator frame and engine crank 
case are cast integral. The engine is a 
4-cycle cooled type of 2-inch bore and 
3-inch stroke. A 60-ampere hour Wil- 
lard glass cell storage battery is used 
with the plant. 

The adaptability of this plant to ma- 
rine installations may be judged from 
the following measurements, which show 
the compact design. When mounted on 
skids, lengths of which are 4434 ingpes, 
the height of the apparatus from the bot- 
tom of the skid to the top of the vacuum 
feed is 29 inches; width (diameter of 
tank), 16 inches. When furnished un- 
mounted and without gasoline (petrol) 


Cross-Sectional Views of Compact Marine Lighting Plant 
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tank, as is the general practice for ma- 
rine installations, the length, from the 
end of the shaft at the flywheel to the 
edge of the coil, is 22% inches, and 
from the base of the plant to the spark 
plug 18% inches. The width of the 
plant (diameter of flywheel) is 10 inches. 

The plant is also furnished with cir- 
culating pump for marine installations. 
As may be noted from the illustrations, 
the coil is mounted on the end plate of 
the crank case, the breaker on the end 
of the cam shaft. The armature is the 
standard laminated drum type, hand- 
wound, with closed slots for retaining 
the windings. 


Payne Auxiliary Hoist for 
Traveling Cranes 


N. B. Payne & Company, 25 Church 
street, New York, is placing on the 
market a practical auxiliary hoist which 
may be attached to any standard over- 
head electric crane. The details of the 
apparatus are clearly shown in the ac- 
companying illustration. 

The manufacturers point out that the 
hoist does not take any more overhead 
room, does not require an extra trolley, 
does not shorten the travel of the trolley 
on the bridge, nor interfere with the 
accessibility of the main hoist. The ay- 
erage crane in a day’s work handles a 


Payne Auxiliary Hoist for Traveling Cranes 


greater number of light loads than heavy. 


Since cranes for lifting heavy loads are 
slow-moving, their use results in a seri- 
ous loss of time. These auxiliary 
hoists handle a light load of, say, three 
tons at a speed two to ten times as fast 
as the larger crane could possibly attain. 
The saving in power and the elimination 
of unnecessary labor are contributing 
factors. 

By the application of this auxiliary 
attachment, any standard single-hoist 
electric traveling crane may be equipped 
with two lines for drop-bucket service. 
The auxiliary can be attached by the 
purchaser. 

These standard auxiliary hoists are 
supplied in from 1- to 5-ton sizes. 
Larger special sizes, however, may be 
furnished for particular work. The con- 
trol may be arranged from cage, floor 
or pulpit to suit the crane to which the 
apparatus is to be applied. 
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Motors for Polishing and 
Grinding 

By the use of the polishing and grind- 

ing motors supplied by the Westing- 

house Electric & Manufacturing Com- 

pany, East Pittsburgh, Pa., these opera- 


Motor for Polishing and Grinding 


tions are easily accomplished by simply 
snapping the switch to start the motor 
and applying the attachment to the sur- 
face for a few moments. The motor is 
always ready, and can be connected to 
any ordinary socket for use when grind- 
ing small parts. 


Marine Water-Tight Door 
Switches 

On _ all vessels traversing the sea in 
war time it was found essential that the 
interiors be lighted 
adequately. It was 
also essential that 
the decks and ex- 
terior of the ship 
be submerged en- 
tirely in darkness, 
except as for such 
enclosed lights as 
are necessary for 
running. 

To open the door 
from a _ passage- 
way upon the deck, 
without at the 
same time putting 
out the light, would 
have risked trans- 
mitting a signal 
to a waiting sub- 


marine. The door switches which are 


illustrated here were designed, therefore, 
for the purpose of instantaneously ex- 
tinguishing the light upon the door lead- 


Watertight Door Switch for Direct Action 


ing to the deck being opened, even 
slightly. 

The devices are watertight, made 
rugged throughout in order to stand up 
under the marine service. The mechan- 


371 


isms are positive and quick in action; 
less than a quarter inch movement in 
the door actuates the switch and makes 
or breaks the circuit. 

They are made in two types, termed 
direct acting and indirect acting. In the 
direct acting the plunger impinges di- 
rectly against the door. In the 
indirect acting the door actuates a 
lever plunger protected by a spring 
against sudden slams or shocks. 
Both types are adjustable for any 
direction of conduit entrance, and 
may also be adjusted for varying 
widths of door frame. 

They are manufactured by the 
Benjamin Electric Manufacturing 
Company, 806 West Washington 
Boulevard, Chicago, III. 


Flexo Split Handle for Portable 
Lamp Guards 


A special “Flexo” split handle has been 
put on the market by the Flexible Steel 
Lacing Company, 
of Chicago, Ill. 
which may be at- 
tached to the port- 
able lamp guards 
manufactured by 
that company. 

The halves of 
the guards, includ- 
ing the handle it- 
self, open wide 
from the hinge at 


the bottom, and 

WARN ATy 2187! can be instantly 
NY} 

WH closed and locked 


) around the switch 
at the end of any 
extension cord. 
The cord itself 
runs through the 
grooves in the 
handle. 


Adjustable Lamp 
Guard 


National Merchant Marine Asso= 
ciation Opens Washington 
Office 


The National Merchant Marine Asso- 
ciation, composed of men prominent in 
the shipbuilding and ship operation field, 
has opened offices at 1111 Munsey 
building, Washington, D. C. 


Watertight Door Switch for Indirect Action 


As has been previously noted this 
association has been formed to develop 
the possibilities of the American mer- 
chant marine. William Allen is now 
serving as acting secretary. ; 


Marine Construction News of the Month 


Ships, Shipyards and Shipyard Improvements—Ter- 
minal Projects—Launchings—Government Contracts 


NEWS OF SHIP CONTRACTS 


The Skinner & Eddy Corporation, 
Seattle, Wash., has received a reinstate- 
ment on contracts to build 25 steel ves- 
sels for the Emergency Fleet Corpora- 
tion. 

The Norwegian-American Steamship 
Company, 8 Bridge street, New York, 
it is reported, has placed a contract for 
two modern freighters of 9,500 dead- 
weight tons with Napier & Miller, Glas- 
gow, Scotland. 

The Wisconsin Shipbuilding & Navi- 
gation Company, offices 214 West Water 
street, Milwaukee, Wis.. yards, Kewau- 
nee, Wis., has received a contract to 
build two 1,000-ton freighters. 

The Newport Shipbuilding Corpora- 
tion, Newbern, N. C., has received a 
contract to build 9 concrete river steam- 
ers for the War Department. 

It is reported that the Todd Dry Dock 
& Construction Corporation, Tacoma, 
Wash., will receive a reinstatement from 
the Government on twelve steel ships on 
which contracts were suspended as the 
result of the shipyard strike in Tacoma. 

It is reported that Swan, Hunter & 
Wigman Richardson, Ltd., Wallsend-on- 
Tyne, England, has received a contract 
from the Cunard Line for the construc- 
tion of a 600-foot passenger steamer 
with a deadweight of about 12,500 tons. 
The vessel is to be fitted with geared 
turbines. 

The Bayles Shipyard, Inc., Port Jef- 
ferson, N. Y., has signed a contract to 
build a 1,200-ton deadweight single 
screw steel oil tanker “for American 
interests.” 

The Coastwise Shipbuilding Com- 
pany, Baltimore, Md., has received a 
contract to build a wooden schooner for 
the Chesapeake & South American 
Transport Company, Baltimore, Md. 

It is reported that the National Ship- 
building Corporation, 202 Canal Bank 
building New Orleans, La., has received 
a contract from the Pan-American 
Transportation Company to construct 
three river oil barges, and that the com- 
pany has also been awarded the contract 
for building four self-propelled steel 
semi-oceangoing barges to be built for 
the Cuyamel Fruit Company. 

The Nyack Shipbuilding Corporation, 
Nyack, N. Y., has received a contract 
to build an 18-foot sailing boat and a 
z0-foot motorboat, to be used at the 
lighthouse at Tompkinsville, Staten 
Island, N. Y. The former will cost 
$527 and the latter $1,303. 

The Alabama Dry Docks & Ship- 
building Company, Mobile, Ala., has re- 


ceived a contract for repairing the 2,206- 
ton oil tanker San Antonio. The con- 
tract will probably aggregate about 
$100,000. 

D. Murphy, Kingston, N. Y., has re- 
ceived a contract for building twelve 
covered barges, 103 feet by 33 feet by 9 
feet, for the Edward J. Barton Lighter- 
age Company, 1 Broadway, New York. 
No machinery will be installed on these 
boats. 

The Carteret Ferry Corporation, 
Linoleumyille, S. I., N. Y., is building 
two four-mast wooden schooners. 

Installation of machinery on eight 
seagoing tugs being built by M. M. 
Davis & Sons, Solomons, Md., is being 
carried out by H. E. Crook Company, 
Baltimore, Md. 

Sunde & d’Evers Company, Seattle, 
Wash., has received a contract for out- 
fitting three four-mast sailing schooners 
now being built at the Cholbere ship- 
yard, Victoria, B. C., for Captain H. C. 
Hansen, Portsgrund, Norway. 

The Cape Cod Shipyard, Wareham, 
Mass., is building an 80-foot twin-screw 
wooden passenger vessel, which will be 
operated by gasoline motors. Frederick 
K. Lord, 120 Broadway, New York, is 
the designer. 

The Concrete Ship Molding Com- 
pany, Seattle, Wash., is building a full- 
rigged sailing vessel for private inter- 
ests. 

Three 500-ton wooden barges are 
being built by the Samuel Beskin Ship- 
building Company, Peekskill, N. Y. 

The Howard Shipyards & Dock Com- 
pany, Jeffersonville, Ind., with yards at 
Paducah, Ky., has received a contract 
to build to oil barges. 

Probably the last cancellations of con- 
tracts for wood yessels were received 
on March 27 at Astoria, Ore., when con- 
tracts for nine vessels were canceled at 
the McEachern Ship Company, three at 
the Wilson Shipbuilding Company, and 
four at the George F. Rodgers & Com- 
pany plants. 


Bids Solicited on Battleships 


According to a statement issued by 
Franklin D. Roosevelt, acting Secretary 
of the Navy, on April 4, proposals for 
the construction of two battleships, Nos. 
53 and 54, will be received until May 21, 
IQIO. 


Fire Boat for Jacksonville 


The city of Jacksonville, Fla., is about 
ready to purchase a fire boat. Con- 
struction details are not yet determined. 
J. Everts Merrill is secretary of the 
city commission. 


NEW SHIPBUILDING PLANTS 


Wisconsin Shipyard Receives 


Contracts 


E. T. Thomas, president of the Wis- 
consin Shipbuilding & Navigation Cor- 
poration, with yards located at Kewau- 
nee, Wis., and offices at 214 West Water 
street, Milwaukee, Wis., announces that 
the company has accepted an order for 
two 1,000-ton steel freight and passenger 
vessels of sixteen knots. These two 
ships, a part of ten ships forming a line 
between North and South America, are 
to be delivered in November 1t919. The 
vessels are to be fabricated from ma- 
terials prepared by outside shops. 

Good headway is being made on the 
construction of the plant, a special fea- 
ture of which is the adoption of the 
Thomas drydock system, approved by 
leading marine engineers as a practical 
and correct way of handling ships. By 
means of a cradle, ships to be repaired 
can be transferred to a shore dock. No 
actual repair work will be carried on 
while the ship is on the drydock. 


New Western Shipbuilding Plant 


The organization of the San Fran- 
cisco Open Dry Dock Company, with a 
capitalization of $2,000,000, has been be- 
gun through the filing of articles of in- 
corporation. The site of the plant is 
located between the army transport 
docks at Fort Mason and the exposition 
site. The new plant will include a wharf 
58 by 1,100 feet, with two slips 200 feet 
wide, a floating drydock, composed of 
wood and concrete, of 8,000 tons, ware- 
houses, office buildings and machine 
shops. W. H. Kearney, C. H. Kearney, 
F. P. Parker, J. W. Machado, A. T. 
Briggs, P. A. Breen and IJ. L. Steinman 
are the incorporators. 


Contract Let for $2,000,000 Ship= 
building Plant 


Norton, Bird & Whitman, Munsey 
building, Baltimore, Md., are completing 
the preliminary plans of a large ship 
repair works which they have been en- 
gaged to build at Spring Garden. The 
repair yard will consist of shipways, 
drydocks, plate, angle, foundry and ma- 
chine shops, a general construction 
building, a warehouse, etc. The plant 
will be fully equipped, it is reported, to 
carry on repair and construction work 
on steel vessels. The initial cost of the 
plant will probably be about $2,000,000. 
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New Ship Repair Shop at Wil- 
mington, Del. 


Simultaneously with the report of 
_ Charles Warner, chairman of the Board 
of Harbor Commissioners of Wilming- 
ton, Del., on the progress made for a 
new harbor and terminal for Wilming- 
ton, as the result of consultations on the 
project in Washington, is the announce- 
ment that a large ship repair plant will 
locate in Wilmington, provided the har- 
bor project becomes a reality. The pro- 
posed plant would cost between $4,000,- 
000 and $5,000,000, it was said. 


New Ship Repair Shop 


The Baltimore Marine & Iron Works, 
Inc., is the name of a corporation which 
has been established, with a capital of 
$50,000, at Clement and Woodall streets, 
Baltimore, Md., for the repair of ships 
and for the construction and repair of 
marine and stationary boilers. The com- 
pany plans to build a machine and boiler 
shop. 


Tampico to Have Shipbuilding 
Plant 


A shipbuilding yard has been estab- 
lished at Tampico by the Laguna Trans- 
portation Company, which has built a 
shipway and installed machine shops and 
Other necessary equipment. Mr. R. S. 
Dillman is in charge of the new de- 
partment of the company, which in- 
tends, in addition to building and re- 
pairing barges and launches for its own 
use, to do general contract shipbuilding. 


New Shipbuilding Enterprises 


The Chicago Bridge & Iron Works, 
Washington Heights, Ill., is planning to 
build a steel barge plant on a five-acre 
site in South Chicago. Here, coaling 
barges 110 feet long and of 500 tons 
capacity will be built for the United 
States Navy. 

McCay Brothers, Daytona, Fla., will 
erect a shipbuilding plant at West 
Palm Beach, Fla., to build wooden ves- 
sels 150 feet long, of five-foot draft. 
The plant will install woodworking ma- 
chinery. 

The Great Lakes & Ocean Transpor- 
tation Company, Wilmington, Dela- 
ware, has been incorporated, with a cap- 
ital of $2,000,000, to build and operate 
boats and to carry on a business as ship 
brokers. 

The Deep Water Ship Company, 
Dover, Del., has been incorporated, with 
a capital of $100,000, for the building 
and operating of vessels. 

A feature of the March record was 
the organization of three large drydock 
companies. The Clinton Dry Docks, 
Inc., was chartered in New York, with 
an authorized capital of $2,000,000; the 
Savannah Dry Dock & Repair Com- 
pany, in Delaware, with an authorized 
capital of $1,500,000, and the Delaware 
Drydock & Shipbuilding Company, in 
the same State, at $1,000,000. 
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SHIPYARD EXTENSIONS 


Lane Life Boat Company En- 
larges Plant 


The C. M. Lane Life Boat Company, 
246 Huron street, Brooklyn, N. Y., has 
just completed a new factory building, 
with offices and garage additional, which 
will be utilized for wood work in con- 
nection with the present plant, which 
covers an area of more than 100 by 400 
feet. The company is now equipped to 
furnish power lifeboats and the Engel- 
hardt collapsible lifeboat, also metallic 
and wooden lifeboats on a larger scale. 


Accessory Buildings 

The Bethlehem Shipbuilding Corpora- 
tion, Sparrow’s Point, Md., is planning 
the erection of a two-story rivet storage 
shop to cost about $30,000. 

The Simpson Dry Dock Company, 
East Boston, Mass., is planning to build 
a one-story brick machine shop. 

The Union Iron Works Company, 
Norfolk, Va., it is reported, is in the 
market for new equipment. 

The Atlantic Basin Iron Works, 
Summit avenue, Brooklyn, N. Y., is 
planning to build a one-story addition 
to its forge shop to cost about $45,000. 

Hughes Foulkord Company, 1406 
Commonwealth Building, Philadelphia, 
Pa., has entered the lowest bid for 
building a spar shop at Portsmouth, 
N. H., at $62,000. 


$1,000,000 Drydock at Kingston 


The Kingston Shipbuilding Company, 
Kingston, N. Y., is planning, with the 
co-operation of the Emergency Fleet 
Corporation, to build a 20,000-ton float- 
ing dry dock at that place to cost about 
$1,000,000. 


Marine Railway for Astoria, Ore. 

Thomas Bilyeu, manager of the As- 
toria Marine Iron Works, Astoria, Ore., 
has announced that the company will 
build a marine railway capable of han- 
dling ships up to 6,000 tons deadweight, 
to be built on the Young’s Bay property 
under the direction of the United States 
Shipping Board. The new marine rail- 
way will cost about $500,000. 

The company has acquired 500 acres 
of land on Young’s Bay, it is reported, 
with a frontage of 12,000 feet, upon 
which will be erected a steel and iron- 
working plant. 


Moore Shipbuilding Company 
Builds 12,000-Ton Drydock 


The Moore Shipbuilding Company, 
Oakland, Cal., is about ready to con- 
struct a wooden floating drydock with a 
capacity of 12,000 tons. The dock will 
be composed of four pontoons. Con- 
tracts for the necessary dredging, piling, 
etc., are now being placed. The com- 
pany also contemplates the construction 
of two marine railways, capable of dock- 
ing vessels up to 5,000 tons capacity. 
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Astoria, Ore., Lets Terminal 
Contract 


J. A. McEachern Company, Astoria, 
Ore., has received a contract to build a 
warehouse on Pier 1 of the port dock 
of Astoria, the price of which is $33,775. 
The Astoria Port Commission tenta- 
tively approved the plans for the con- 
struction of Pier 3 and warehouse. This 
pier will be 2,200 feet long and 300 feet 
wide. The estimated cost of the con- 
struction is $981,600. The complete har- 
bor development will include eleven 
piers averaging 2,200 feet in length. 

At present the development at Astoria 
represents $1,125,000. The total author- 
ized expenditure is $3,128,300. Pro- 
vision is made in these plans for a 
15,000-ton drydock, to be located at the 
head of Slip 2. 


Bids for Philadelphia Piers An-= 
nounced 


Bids were opened on March 27 for the 
construction of piers Nos. 82 and 84, 
South Delaware wharves, Philadelphia. 
Arthur McMullen Company, 149 Broad- 
way, New York, entered the lowest bids, 
for pier No. 84, $808,000, for pier No. 
82, $855,000. The work, covering the 
costs of dredging, filling, and other sup- 
plementary work, according to the bid 
of Arthur McMullen Company, amounts 
to $2,266,400. 

Bids will be received in May for the 
construction of the 300-500-foot Penn 
Treaty pier by the Philadelphia Harbor 
Commission. G. W. Webster, Bourse 
Building, Philadelphia, Pa., is the en- 
gineer in charge of the work. 


Seattle Piers Assured 


Bids have been accepted by the Na- 
tional City Company, of New York and 
Seattle, Wash., for $500,000 worth of 
Seattle improvement bonds, which will 
insure the commencement of work on 
the new Smith Cove unit. This new pier 
will be equipped with the most modern 
freight and cargo-handling machinery. 
Preliminary dredging at the site has al- 
ready been commenced by the Tacoma 
Dredging Company. 

The Seattle Port Commission, Seat- 
tle, Wash., has authorized the purchase 
of a 35-ton electric crane from the 
Ohio Locomotive Crane Company for 
$25,766, with an additional cost of $2,959 
for fitting the apparatus with an electric 
hoist magnet. The Northwest Bridge 
& Iron Company, Portland, Ore., was 
allotted the contract for building a 
10,000-barrel steel tank, which is to be 
erected on the Smith Cove wharves. 


Details of Charleston, S. C., 
Dry Dock 


Although bids have not yet been so- 
licited for the erection of the No. 2 


‘drydock, which will be built under the 


supervision of the Bureau of Yards and 
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Docks, Navy Department, Washington, 
D. C., the following details concerning 
the construction are now available. 

The work involves extensive exca- 
vation work and dredging in the prepa- 
ration of the site, installation of piping, 
erection of a bulkhead, cofferdam and 
other temporary structures, together 
with building the drydock proper, which 
will consist of 180,000 cubic yards, con- 
crete, pump well, suction chamber, rail- 
road tracks, crane tracks with support- 
ing concrete construction, culverts and 
sluices, with hydraulically operated 
valves, keel blocks, bilge blocks, in- 
cluding slides with fitting capstans, and 
other construction work. About $3,500,- 
ooo will probably cover the cost of the 
construction. 


Will Enlarge Mare Island Navy 
Yard 

Although $2,500,000 is being ex- 
pended in the development of Mare 
Island navy yard at present, the yard 
officials are planning a greater develop- 
ment of this base. In expectation of 
keeping one-half of the American fleet 
on the Pacific coast, appropriation of 
$1,700,000 has been asked for dredging 
and deepening of the channel at this 
yard as a preliminary step toward the 
enlargement. 


Plan to Enlarge Bremerton 
Naval Base 


The naval affairs committee of the 
House of Representatives, after their 
tour of the Bremerton naval base, 
Bremerton, Wash., reported that they 
believed an expenditure of at least 
$8,000,000 should be utilized to develop 
the Bremerton naval base to its fullest 
capacity. Of this amount $400,000 has 
already been appropriated. As soon as 
the extension work is begun at the 
yards, local officials plan the building 
of a 400-foot wharf, to provide for the 
unloading of scows, a big warehouse 
for freight and small bunkers for coal. 


$1,000,000 Oil Terminal 


The Texas Oil Company is planning 
to build a large oil plant at Chotaw 
Point, Mobile. Piers will be built for 
the accommodation of oil barges, which 
will be supplied with adequate bunker 
facilities and sufficient pipe lines. The 
holding tanks will have a capacity of 
64,000 barrels each. About $1,000,000 
will be expended in the development. 

The Standard Oil Company, Balti- 
more, Md., is planning to build a six- 
story concrete warehouse on the west 
side of Pier 2, at Pratt street, to cost 
about $200,000. 


Plan $3,500,000 Drydock at 
Vancouver 


A Seattle concern has submitted a 
proposal to the Provincial Government 
of British Columbia, at Victoria, B. 
C., for the construction of a steel dry- 
dock, of 25,000 tons lifting capacity, on 
the condition that the Province should 
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guarantee the principal and interest of 
the bonds issued up to 55 percent of the 
cost, the Provincial Government to hold 
the first lien on the property. The esti- 
mated cost of the drydock would be 
$3,500,000. 

The Dominion Government under its 
drydock subsidy guarantees for thirty- 
five years payment annually of 4% per- 
cent of the actual cost of construction. 
In the event of failure on the part of 
the company which proposes the con- 
struction, the Provincial Government 
would in that case own the property 
for 55 percent of its cost, and the Do- 
minion Government’s subsidy would still 
be operative. As yet no final action has 
been taken. 


Gantry Cranes for Providence 


The city of Providence, R. I., is con- 
templating the installation of efficient 
cargo-handling machinery at that port. 
City Engineer Bronsdon has been in- 
structed to draw plans for the installa- 
tion of six and eight 2-ton gantry cranes 
on the municipal dock. 


Terminal Appropriations 


A bill was signed on April 7 provid- 
ing $6,800,000 for the development of 
terminal facilities along the New York 
State barge canal. The Assembly Rules 
Committee also recommended the bill 
appropriating $950,000 for the construc- 
tion of terminals at Newburgh, Kings- 
ton, Poughkeepsie and Yonkers. 

The city of Portland, Ore., is about 
to issue $1,250,000 of harbor develop- 
ment bonds, to be expended in the 
further development of the St. John’s 
Municipal Terminal. 

An appropriation for $830,000 for the 
improvement of Los Angeles and Long 
Beach harbors has been approved by the 
ways and means committee of the Cali- 
fornia State Legislature. 

The city of New Orleans is spending 
$14,000,000 in the improvement of mu- 
nicipal docks. At present over 10,000 
men are employed in the work. 

The city of Orange, Tex., is about to 
build wharves and docks which will cost 
$150,000. 

The city of Portland, Ore., is still 
working on a project to build a 12,000- 
ton drydock. It is now estimated that 
this structure will cost about $1,250,000. 


Government Contracts Awarded 


The Bureau of Yards and Docks, 
Navy Department, Washington, D. C., 
has awarded the following contracts: 
The construction of a wet basin at Pen- 
sacola, Fla., to the Newport Engineer- 
ing & Contracting Company, Newport 
News, Va., for $47,100; the installation 
of an electric traveling crane at the 
storage shed, Boston, Mass., to the 
Bedford .Foundry & Machinery Com- 
pany, Bedford, Ind., for $8,980. 

Contract has been let to Harry Cotton 
for the construction of a $30,000 con- 
crete dock at Fort Flagler. 

The Bureau of Yards and Docks, 
Navy Department, Washington, D. C., 
has let a contract to Havery & Company, 
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517 South Los Angeles street, Los Ange- 
les, Cal., for building a gasoline storage 
and supply system at San Diego, Cal., 
to cost $15,875. 

The Aberthaw Construction Com- 
pany, Boston, Mass., has received a 
contract to build twelve storage build- 
ings at Aberdeen, Md.. at the cost of 
$450,000. 

W. L. Miller & Co., 171 Alford street, 
Boston, Mass., has received a contract 
for building a concrete quay wall and 
fill at Newport, R. I., to cost $133,739. 

Contract has been let to E. S. Downs 
Company, 9 Campbell street, Newark, 
N. J., for electrical work at Ward’s 
Island, N. Y., to cost $3,640. 

C. L. Creelman has been awarded the 
contract for making a 250-foot addition 
to the Tracy street terminal, Seattle, 
Wash. ; $30,989 is the amount of the ex- 
penditure. It has been recommended 
that the bid of Wellman-Seaver-Morgan 
Company to supply a gantry crane for 
Smith-Cove terminal for $87,700 be ac- 
cepted. 

Contract has been let by the Bureau 
of Yards & Docks, Navy Department, 
Washington, D. C., for the construc- 
tion of a wood pier at Norfolk, Va., to 
the Boyle-Robertson Construction Com- 
pany, Washington, D. C., to cost 
$156,207. 

Bids have been opened by the Bureau 
of Yards and Docks, Navy Department, 
Washington, D. C., for the building of 
a water tank at Newport, R. I. The 
Pittsburgh-Des Moines Steel Company, 
959 Munsey building, Washington, D. C., 
entered the lowest bid of $11,760. 

The National Contract Company, 
Evansville, Ind., has received a contract 
to build lock and dam No. 30 on the 
Ohio River. The work will cost $636,- 
446.39. The Dravo Construction Com- 
pany, Pittsburgh, Pa., was the next 
highest bidder. 

The Bureau of Yards and Docks, 
Navy Department, Washington, D. C, 
has awarded the following contracts: 
For the installation of turbo-alternators 
at Washington, D. C., to Baker-Dunbar- 
Allen Company, Philadelphia, Pa., $10,- 
180; for the installation of coal and ash- 
handling equipment at New York to the 
Specialty Engineering Company, Phila-. 
delphia, Pa., $24,825. 


Industrial Piers 


The Denero Realty & Manufacturing 
Company, 6900 South Broadway, St. 
Louis, Mo., is planning to build a dock 
and an addition to cost about $150,000. 
C. E. Hayden, 3400 Maury avenue, St. 
Louis, Mo., is in charge of the work. 

The Eastern Wisconsin Electric Com- 
pany, 428 North Eighth street, Mani- 
towoc, Wis., plans to build a modern 
dock to cost about $150,000. The Kelsey 
Brewer Company, La Crosse, Wis., is in 
charge of the work. 

The Huntsville Gin & Wharf Com- 
pany, Huntsville, Tex., has let a con- 
tract to W. H. Randolph for the con- 
struction of a cotton wharf and acces- 
sory buildings, to cost about $30,000. 
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Future Government Work 


The Bureau of Yards and Docks, 
Navy Department, Washington, D. C., 
may be addressed concerning specifica- 
tion for the power plant improvements 
at Pearl Harbor, T. H., to cost about 
$80,000. 

Bids were opened on April 20 by 
the Lighthouse Superintendent, Boston, 
Mass., at the Lighthouse Depot, Chelsea, 
Mass., for building a new sea wall and 
wharf. 

The United States Engineer Office, 
Philadelphia, Pa., will receive proposals 
until May 8 for the construction of a 
marine railway at Fort Mifflin. 

The Bureau of Yards and Docks, 
Navy Department, Washington, D. C., 
has invited bids on the building of ten 
buildings at Yorktown, Va., at an esti- 
mated cost of $177,500, also filling and 
dredging at Norfolk, Va., to cost about 
$500,000. 

Louis Nixon, superintendent of Pub- 
lic Works, Albany, N. Y., will receive 
bids until April 29 for the building of a 
barge terminal freight shed on Pier 93, 
West Fifty-third street, New York. 
About $53,969 is involved in the con- 
tract. 

The Bureau of Yards and Docks, 
Navy Department, Wash., D. C., is plan- 
ning to install reciprocating air compres- 
sors at the Bremerton naval base, Wash- 
ington, to cost about $62,000. 

The Bureau of Yards and Docks, 
Navy Department, Washington, D. C., 
invites proposals on the following 
projects: Installation of six electric 
bridge cranes at the extension of the 
machine shop and foundry, Boston 
Navy Yard, $175,000; installation of 
six I-beam electric traveling cranes at 
the Torpedo Assembling Plant, Alex- 
andria, Va., $10,800; building a con- 
crete quay wall and fill at the Naval 
Training Station, Newport, R. I., $100,- 
000. 

The three-story building to be erected 
by the Bureau of Yards and Docks at 
Annapolis, Md., will be built by Lever- 
ing & Garrigues, New York, who 
have submitted the lowest bid of $800,- 
000. The building is to be 60 by 370 
feet. 


The Country’s Drydock Capacity 
Increasing 


The fifth section of the drydock 
which is being built for the Skinner & 
Eddy Shipbuilding Company, Seattle, 
Wash., has been completed by the Port 
Blakely Mill Company. This unit gives 
the plant the largest unit drydock in the 
Northwest, since it will be able to ac- 
commodate 15,000 tons or more when 
ready for operation. 

The fourth section of the drydock of 
the Morse Dry Dock & Repair Com- 
pany, Brooklyn, N. Y., was floated on 
April 2. The six-section floating dry- 
dock will be 19,000 tons, and will ac- 
commodate ships of 30,000 tons and up 
to 750 feet long. 
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The George Leary Construction 
Company, which recently completed a 
1,000-foot drydock at the Norfolk 
Navy Yard, is now building two 400- 
foot docks at the same location. One 
of these is about 75 percent complete. 

The Jahncke Company, New Orleans, 
La., announces favorable progress in the 
building of the 10,000-ton drydock on 
the Industrial Canal. The use of this 
drydock and the 16,000-ton drydock at 
the Algiers naval station will enable 
New Orleans to handle the largest ves- 
sels, and will greatly relieve the over- 
crowded repair plants on the Gulf. 

Five of the seven pontoons being 
fabricated by the Texas Carnegie Steel 
Association, Galveston, Tex., are about 
completed. This 10,c00-ton floating 
dry dock is being constructed for the 
Galveston Dry Dock and Construction 
Company, Galveston, Tex. 

The Valk & Murdock Dry Dock Com- 
pany, Charleston, S. C., has received 
its first repair work on its new drydock, 
taking on a 4,300-ton Swedish vessel. 
This is the largest drydock south of 
Cape Hatteras. Only four sectiors ave 
now in operation; when the six sections 
are installed the drydock lifting ca- 
pacity will be 7,500 tons, and it can 
accommodate vessels 450 feet in length. 


Pearl Harbor Dry Dock 
Completed 


A 1,029-foot floating drydock has re- 
cently been completed at Pearl Harbor, 
Honolulu, T. H. The construction, 
which has involved the expenditure of 
about $4,500,000, was under the super- 
vision of the Bureau of Yards and 
Docks, Navy Department. Since the 
cofferdam method of construction was 
not practical, the entire dock was con- 
structed in sixteen sections on floating 
drydocks. The dock will be ready to 
receive warships in about sixty days. 
Work was begun upon the construction 
by the San Francisco Bridge Company 
in July, 1909. 


New $4,000,000 Drydock at 
Quincy Point, Mass. 

S. W. Wakeman, manager of the Fore 
River plant of the Bethlehem Shipbuild- 
ing Corporation, Bethlehem, Pa., is 
urging the construction of a floating dry- 
dock at Quincy Point, Mass. Roughly, 
the new construction will cost between 
$4,000,000 and $5,000,000. The plan calls 
for a sectional drydock with accommo- 
dations for two 500-foot ships of 10,000 
tons each, or one 18,000-ton ship averag- 
ing 700 feet in length. 


Maritime Works Destroyed 

Nearly half the maritime works of 
Monfalcone, sixteen miles northwest of 
Triest, have been destroyed by fire. 


Superdreadnought Tennessee 
Launched April 30 


The superdreadnought Tennessee, 
which is under construction at the New 
York Navy Yard, was launched on April 
30. 
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Output of the American Ship- 
Building Company 

On March 26 the directors of the 
American Shipbuilding Company, Cleve- 
land, O., declared a regular quarterly 
dividend of 134 percent, and an extra 
cash dividend of 214 percent on the 
common stock. The American Ship- 
building Company, at its six Lake yards, 
has orders for 111 steamers, 45 of which 
will be completed and ready to leave 
for the coast when navigation opens. 


Bethlehem Steel Corporation 
Plans Further Enlargement 
of Sparrow’s Point Plant 
The April report of the Bethlehem 
Steel Corporation, which will be pre- 
sented to stockholders during the month, 
states that during this year about $20,- 
000,000 will be spent at the Sparrow’s 

Point steel plant. 

When this industrial development is 
completed an investment of $50,000,000 
will be made productive. The corpora- 
tion will be in a position to produce an 
annual capacity of over three million 
tons of steel ingots, and since the de- 
velopment of shipbuilding plants has 
kept pace with the steel plants in ca- 
pacity and equipment, they are pre- 
pared to build vessels of any type or size. 

The Bethlehem Shipbuilding Corpora- 
tion’s plants delivered 625,coo dead- 
weight tons of merchant shipping from 
the date war was declared to the close 
of 1918, which represents about 22 per- 
cent of the output of the entire country 
during this period. This tonnage does 
not include 26 torpedo boat destroyers 
and 16 submarines delivered during 
1918, or 36 destroyers launched and 
fitted out during 1919. 


New York Shipbuilding Corpora- 
tion’s Report Shows Growth 
The annual report of the New York 


‘Shipbuilding Corporation, Camden, N. 


J., was made public on April 7. 

Fifteen steamers were completed 
during the year, aggregating 120,000 
tons deadweight. Seven naval vessels 
were launched during the year, and 
thirteen were on the ways and ten more 
in the shops on December 31. 

The financial statement of the com- 
pany shows a gross profit of $2,624,647, 
compared with $1,167,404 in 1917. 


Standifer Plant at Vancouver to 
Be Permanent 


James McKinlay, who was general 
manager of the G. M. Standifer Con- 
struction Corporation’s shipyard on the 
Columbia River, has been appointed 
yard manager at the Vancouver plant. 
J. A. Sim, who planned the Vancouver 
yards, continues as general manager. 
This is in line with the company’s plan 
to establish the Vancouver yards on a 
permanent basis. 
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Expenditure at Philadelphia 
Navy Yard 


Details of the enlargement of the 
Philadelphia Navy Yard, which will en- 
tail the expenditure of about $20,000,000, 
are given out as follows: The building 
of a 1,064-foot drydock, $5,000,000; the 
building of two new 900-foot ways, a 
large structural machine shop, and 
smaller pattern and machine shops, 
$3,000,000; the construction of the naval 
aircraft building, $5,000,000. The daily 
pay roll of the yard amounts to $51,000. 


New York Shipbuilding Com- 
pany Holds Contract for Nine 
13,000-Ton Vessels 


The New York Shipbuilding Corpora- 
tion, Camden, N. J., now employing 
14,000 workers, is building hulls Nos. 
240, 241 and 242, which are the largest 
vessels under construction in the United 
States. The length of these combina- 
tion passenger and cargo vessels is 535 
feet, with 72-foot beam and a molded 
depth of 50 feet. The allowable draft 
is 30 feet 6 inches. The vessels, which 
have a displacement of 21,000 tons and 
a deadweight tonnage of 13,000 tons, will 
be equipped with twin-screw propellers, 
driven by two Westinghouse double re- 
duction geared turbines, developing 12,- 
000 horsepower. Steam is generated by 
batteries of Babcock & Wilcox boilers 
of the watertube type fired by oil fuel. 

When in operation the vessels will 
accommodate 500 cabin passengers, and 
as many steerage passengers as may be 
desired up to 1,000. In addition 9,0co 
tons of cargo can be handled. For pres- 
ent use, however, as transports, the ves- 
sels will accommodate 3,500 troops, in- 
cluding regular quota of officers, mili- 
tary equipment and stores. The com- 
pany also holds a contract for six more 
vessels of the same type, work upon 
which has not yet been begun. 


Layton Company Completes Nine 
Government Barges 


The B. Layton Company, Quincy, II1., 
has just completed a Government con- 
tract for the building of nine barges. 
These barges, which are 120 feet long, 
30 feet wide, 8 feet deep, and have a 
capacity of 250 tons each, will be utilized 
by the Navy Department in coaling ser- 
vice on the Atlantic seaboard. 


Construction Work on Concrete 
Tankers 


The Pacific Marine & Construction 
Company, San Diego, Cal., will be ready 
on May 1 to pour the concrete into the 
molds of the 7,500-ton oil tankers being 
built at those yards. Shipments of lar- 
site are being received at the yards. The 
total quantity of concrete used for one 
tanker is 2,700 cubic yards. The new 
clay aggregate weighs tro pounds to the 
cubic foot, as against 150 pounds for 
ordinary concrete. This material gives 
4,000 tons as the weight of the concrete. 
in the vessel, 
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Eastern Shore Shipbuilding Cor- 
poration’s Plant for Sale 


The shipyard of the Eastern Shore 
Shipbuilding Corporation, with offices at 
2 Réctor street, New York, and plant at 
Sharptown, Md., as noticed in the News 
SUPPLEMENT of March 28, will be sub- 
ject to a receiver’s sale on May I5 at 
to A. M. 

The plant, which is in full operation 
by the receivers, has seven vessels under 
construction. Within the last eighteen 
months the entire plant has been re- 
modeled and up-to-date machinery and 
equipment installed. Six shipways are 
provided, with a capacity to build ves- 
sels of 6,co0 tons; the ways front on 
deep water. 


Shipyards Expanding 


The Chester Shipbuilding Company, 
Chester, Pa., has commenced the erec- 
tion of the one-story addition at Front 
and Kerlin streets. The structure will 
be about 37 by 140 feet, and will be 
equipped for assembling operations, pro- 
viding for increased operations in this 
department of the plant. 

The Biloxi Dry Dock & Shipbuilding 
Company, Pascagoula, Miss., is now giv- 
ing employment to close to 175 men at its 
local yards, with payroll aggregating 
about $25,000 per month. The company 
is specializing in the construction of 
wooden vessels. The plant is being de- 
voted to the production of a number of 
three-masted wooden schooners about 
147 feet over all in length. 

The Greenport Basin & Construction 
Company, Greenport, L. I., is operating 
its local shipbuilding plant, known as the 
Liberty Yard, for the construction of a 
number of barges for the Government. 
The company has a contract for seven 
boats of this type, each about 110 feet 
long, the first of which has now been 
launched. In the coming months a 
portion of the yard capacity will be 
devoted to overhauling and repair work, 
to include a number of submarine 
chasers, and construction of an entire 
new hull for a large steamer. 

The Ambursen Construction Company, 
61 Broadway, New York, N. Y., will 
soon complete the first concrete barge at 
its shipyard at Little Ferry, N. J., for 
the Navy Department. The company 
has a contract for a number of stch 
boats for the Government, each about 
36 feet wide and 125 feet long. It is 
planned to inaugurate construction on 
a second such barge at an early date. 

Rapid progress is reported in the con- 
Struction of the new marine railway 
being located at the naval coaling sta- 
tion at La Playa, Cal., by the Ross Con- 
struction Company. The railway will 
probably be completed by January 1, 
1920. It will cost about $250,000. 

The Bayles Shipyard, Inc., Port Jef- 
ferson, L. I., is now engaged in the con- 
struction of four steel vessels for the 
Government, consisting of two boats o* 
about 5,000 tons capacity, and two 
ocean-going tugs. Following the com- 
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pletion of these vessels, the yard will be 
used for the building of steel vessels for 
private interests, with plans under way 
for the construction of an oil tank ves- 
sel of about 1,200 tons capacity, 

The Johnson Iron Works, New Or- 
leans, Louisiana, is constructing a steel 
transfer barge, to be used in connection 
with the towboats and barges which 
are being built to carry coal and freight 
on the Warrior Barge Canal. This 
barge will be equipped with fast-hauling 
devices, and will move under its own 
power to any wharf or steamship pier 
within New Orleans harbor to effect 
rapid transfer of freight. 

George Gordon Crawford, president 
of the Chickasaw Shipbuilding Com- 
pany, Mobile, Ala., reports that the keel 
for the second 9,600-ton steamer will 
be laid as soon as the steel is fabri- 
cated. Eight ships will be under con- 
struction as soon as the ways are ready, 
four ways having already been completed. 

A. H. M’Leod & Company, Jackson- 
ville, Fla., which has been handling large 
contracts for the United States Ship- 
ping Board for awning, tent work, ship 
rigging, etc., is now in a position to take 
on new contracts. The plants at Mobile 
and Pensacola were also utilized during 
the war for the Shipping Board orders. 

According to an announcement of 
Naval Constructor Henry N. Gleason, 
head of the hull department, Mare 
Island, Cal., the cost of the hull of the 
battleship California, which is being 
built at the Mare Island yards, will be 
from $500,000 to $1,000,000 less than the 
contract price. This cost, it is reported, 
is considerably less than the cost of the 
Tennessee, which is being built at the 
New York navy yard. 


Pusey & Jones Receivership 


Denied 


An application for a receivership for 
the Pusey & Jones Company, with ship- 
yards at Gloucester, N. J., and Wilming- 
ton, Del., was filed in the Federal Court 
on April 18 by Bleakly Bros., Camden, 
INS Vos \ 

Vhen the issue was brought up for 
discussion before Vice-Chancellor Lane, 
Newark, N. J., on April 22, the applica- 
tion of the Eastern Trucking Company, 
one of the creditors, for the appointment 
of a receivership was denied. 

An officer of the company is reported 
as saying, “From our standpoint the 
Emergency Fleet Corporation is at fault. 
The corporation has not been willing 
to advance funds on materials until they 
are actually put into the ships.” 


Receivers for Groton Iron Works 


P. Leroy Harwood, of New London, 
Conn., and Frederick Congdon, of Bos- 
ton, Mass., have been confirmed as per- 
manent receivers for the Groton Iron 
Works, Groton, Conn. 

The defendant, a subsidiary of the 
United States Steamship Company, 50 
Broad street, New York, is indebted to 
the latter to the extent of $800,000. 
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RECENT LAUNCHINGS 


The oil tanker Romulus, which is be- 
ing constructed by the Bethlehem 
Shipbuilding Corporation, at its Har- 


lan plant, Wilmington, Del., for the 
Vacuum Oil Company, has _ been 
launched. 

The American International Ship- 


building Corporation, Hog Island, Pa., 
launched the vessel Schoodic, under con- 
struction for the Emergency Fleet 
Corporation, on March 20. 

The Northwest Steel Company, Port- 
land, Ore., launched the 8,800-ton cargo 
vessel West Celeron, which it is building 
for the Emergency Fleet Corporation, 
on March 28. 

The Adams Shipbuilding Company, 
East Boothbay, Maine, has launched the 
tug Clara H. Doane, which is being 
built for Crowell & Thurlow, Boston, 
Mass. 

The Baltimore Dry Docks and Ship- 
building Company, Baltimore, Md., 
launched the unnamed hull No. 92 on 
March 29. The vessel is one of the 
cargo steamers being constructed for the 
Emergency Fleet Corporation. 

The Greenport Basin & Construction 
Company, Greenport, Long Island, N. Y., 
has recently launched ‘its seventh 1,200- 
ton barge for the Government. The 
company is also rebuilding the fishing 
steamer Ouickstep at a cost of $85,co9. 

The Gulf Shipbuilding Company, 
Mobile, Ala., launched the four-mast 
schooner Ville de Dixmude, of 2,500 
tons, on March 15. 

The sixth vessel, the Clio, built by 
the Pacific American Fisheries, South 
Bellingham, Washington, was launched 
on March 22. The Clodia, the last ves- 
sel to be built for the United States 
Shipping Board by that company, was 
launched on March 31. 

_ The ocean-going tug Basswood was 
launched on April 5 at the Bayles Ship- 
yard, Inc., Port Jefferson, L. I. This 
is the first steel vessel to be launched at 
a Port Jefferson yard. 

The French trawler Mondoir was 
launched at the Savannah yards of the 
Foundation Company, 233 Broadway, 
New York, on March 26. 

The Biloxi Dry Dock & Shipbuilding 
Company launched the schooner Gabri- 
ella, at Biloxi, Miss., on March 29. 

The merchant vessel Delungra, of 
5,000 tons, the first vessel to be con- 
structed by the Australian Government 
under the commonwealth shipbuilding 
scheme, was launched on March 28 at 
Walsh island. 

The steamer West Cavanal was 
launched by the Southwestern Ship- 
building Company, San Pedro, Cal., on 
March 20. 

The city fire boat Archie J. Ely was 
launched on March 18 from the plant of 
the Marine Equipment Company, Los 
Angeles, Cal. 

The Pacific Coast Shipbuilding Com- 
pany, Suisun Bay, Cal., launched the 
second of ten 9,400-ton deadweight steel 
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cargo carriers which the company is 
building for the Shipping Board on 
March 30. The vessel was christened 
the Cansumet. 

Perey & Small, Inc. Bath, Me., 
launched on March 30 the five-masted 
iron strapped wooden schooner Joseph 
S. Zeman, a 3,200-ton vessel which the 
company is building for David Cohen & 
Company, Inc., 29 Broadway, New York. 

The merchant vessel Louis Lucken- 
back was launched on March 30 at the 
Fore River plant of the Bethlehem 
Shipbuilding Corporation, Quincy, 
Mass. The Luckenback is of 12,000 tons 
capacity, 537 feet in length and has the 
distinction of being the biggest mer- 
chant vessel ever launched in this coun- 
try. 

Two steel freighters, the .Knoxville 
and Louisville Bridge, were launched on 
March 27 at the yards of the Submarine 
Boat Corporation, Newark Bay, New- 
ark, N. J. The Anniston and Chatta- 
nooga, 5,500-ton cargo vessels, were 
launched on March 30, and the Mont- 
gomery on March 3t. 

The Submarine Boat Corporation, 
Port Newark, N. J., has launched the 
thirty-sixth steel vessel, St. Augustine, 
at the yard. 

The Federal Shipbuilding Company, 
Kearny, N. J., launched the vessels 
Donora and Waukegan on March 31. 

On March 18, David & William Hen- 
derson & Company, Ltd., Partick, Glas- 
gow, launched the 400-foot steel screw 
steamer Tremorvah, which it is building 
for the Hain Steamship Company, St. 
Ives, Cornwall. 

On March 29 three steel vessels were 
launched in Seattle, Wash—one 8,800- 
ton steamship West Hembrie, by J. F. 
Duthie & Company; one _ 9,600-ton 
steamship Edgmour, by the Skinner & 
Eddy Company, and one _ 8,coo-ton 
steamer West Irma, by the Ames Ship- 


. building & Dry Dock Company. 


One of the large freighters, the Wau- 
kau, was launched by the Merchant 
Shipbuilding Company, Bristol, Pa., on 
March 31. Unfortunately the breaking 
of the scaffold caused the death of 
several spectators. 

The Housatonic Shipbuilding Com- 
pany, Stratford, Conn., launched the 
3,£00-ton wooden ship /sto on April 3. 

The Tacoma Shipbuilding Company, 
Tacoma, Wash., launched the 3,500-ton 
Ferris type wooden steamer Fort Jack- 
son on March 27. 

The Coos Bay Shipbuilding Company, 
Marshfield, Ore., launched the steamer 
Pamunkey on March 26. 

The Moore Shipbuilding Company, 
Oakland, Cal., launched the 9,400-ton 
freighter Cotati and the 10,000-ton oil 
tanker Jimlay on March 30. 

The Richard T. Green Shipyards, 
Chelsea, Mass., has launched the 2,coo- 
ton capacity barge Nahant, which it is 
building for the United States Shipping 
Board. 

Grays Harbor Motorship Corporation, 
Aberdeen, Wash., launched the 4,000-ton 
twin-screw steamer Mannahocking on 
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April 1 for the Emergency Fleet Cor- 
poration. 

The Columbia River Shipbuilding 
Corporation, Portland, Ore., launched 
the steel ship West Tonate on April 2. 

The Stockton Yards, Inc., Stockton 
Springs, Me., launched on April 2 the 
four-masted schooner A. Ernest Mills, 


. which it is building for Crowell & Thur- 


low, Boston. 

On April 5, the Wallace Shipyards 
launched the 4,300-ton vessel Canadian 
V olunteers, which is being built for the 
Imperial Munitions Board. The yards 
will lay keels for vessels of 5,100 tons 
in the future. 

The Allen Shipbuilding Company, 
Seattle, Wash., launched the Ahmuk on 
April 4. The vessel was originally de- 
signed for the installation of Machinery, 
but has been converted into a barge. 

The Baltimore Dry Docks & Ship- 
building Company, Baltimore, Md., 
launched the steamer Calvert on April 5. 

The Seattle North Pacific Shipbuild- 
ing Company, Seattle, Wash., launched 
the 9,400-ton steamship Osaqumsick on 


April 5. 
The Mobile Shipbuilding Company, 
Mobile, Ala., launched the 3,500-ton 


composite ship Oyaka on April 5. 

The twenty-second ship, Startia, was 
launched at the shipyards of the Ameri- 
can International Corporation, Hog 
Island, Pa., on April 5. 

The launching of the steamship Wor- 
cester, by the Groton Iron Works, Gro- 
ton, Conn., occurred on April 5. 

The twenty-first ship, the Seekonk, 
was launched on April 5 at the Hog 
Island yard of the American Interna- 
tional Shipbuilding Corporation. 

The American Shipbuilding Company, 
Brunswick, Ga., launched the 3,500-ton 
steamship Bridgewater on April 5. 

The Bath Iron Works, Ltd., Bath, Me., 
launched the destroyer Aaron Ward on 
April ro. 

The Traylor Shipbuilding Corpora- 
tion, Cornwells Heights, Pa., launched 
the last 3,000-ton cargo carrier, Seyton, 
which it is building for the United 
States Shipping Board, on April ro. 

The Bethlehem Shipbuilding Corpora- 
tion, Ltd., Quincy, Mass., launched the 
destroyer Morris on April 12. 

Oscar Daniels Company, Tampa, Fla., 
launched the 0,€00-ton steamship Wils- 
cox at Tampa, Fla., on April To. 

The Meacham & Babcock Shipbuild- 
ing Company, Seattle, Wash., launched 
the barge Cardia on April to. 

The Foundation Company, 233 Broad- 
way, New York, launched the 3,o00-ton 
steamer Mulhouse at their Victoria, 
B. C., yards on April to. 

The Northwest Steel Company, Port- 
land, Ore., launched the 8,800-ton vessel 
West Chana on April 12. 

The Buffalo Dry Dock Company, Buf- 
falo, N. Y., launched the steamer Lake 
Fugard on April 12. The vessel had all 
her machinery, boilers and superstruc- 
ture, aboard and in place at the time of 
the launching. 


PERSONALS 


Commander M. E. Reed, U. S. Navy, 
who has served as head of the Machin- 
ery Division of the Bremerton Navy 
Yard, has been ordered to Mare Island, 
Cal. Commander A. T. Church U. S. 
Navy, will succeed him at Bremerton. 

A. A. Corey, general superintendent 
of the Homestead plant of the Carnegie 
Steel Company, has resigned to become 
president of the Cambria Steel Company, 
and vice-president of the Midvale Steel 
& Ordnance Company. J. S. Oursler 
will succeed him at the Homestead plant. 

P. A. S. Franklin, president of the 
International Mercantile Marine Com- 
pany, has left for Europe. 

William M. Brittain, secretary of the 
American Steamship Association, has 
left for Europe in an advisory capacity 
for the United States Shipping Board. 

James V. Converse has been ap- 
pointed temporary secretary of the 
Shipping Board, to fill the place left 
vacant by the resignation of Lester 
Sisler. 

Captain W. M. Hunt has been named 
Marine superintendent of the Hampton 
Roads district of the United States Ship- 
ping Board. 

M. Scarth Stevenson, Molsons Bank, 
Montreal, and Chandler M. Wood, presi- 
dent of the Metropolitan Trust Com- 
pany, Boston, Mass., have been elected 
directors of the National Shipbuilding 
Corporation, Camden, N. J. 

Henry Lysholm, consulting engineer 
and naval architect, Stock Exchange 
Building, Philadelphia, Pa., has been 
engaged by the New York Shipbuilding 
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Corporation, Camden, N. J., to expedite 
the building of the destroyers, contracts 
for which have been awarded to this 
company by the Navy Department. 


A. H. Lawton, of Savannah, Ga., has 
been elected president of the Ocean 
Steamship Company, to succeed William 
H. Pleasants, of New York, who died 
March 18. 

The Virginia Shipbuilding Corpora- 
tion, Alexandria, Va., announces the 
resignation of Robert L. Lake, purchase 
and traffic manager, who resigns to take 
up his private business affairs. 

John F. Blain, formerly district man- 
ager of the United States Shipping 


Board Emergency Fleet Corporation, 
has opened offices at 453 Coleman 
Building, Seattle, Wash, and an- 


nounces that his services are available 
as agent, owner’s representative or sur- 
veyor of any floating property, for ac- 
count of owners, shippers or under- 
writers. Associated with him is a com- 
petent marine engineer familiar with 
survey work in connection with en- 
gines and boilers. Cable address, 
Blainco, Seattle. 


At the resignation of Fred G. Ballin, 


president of the Pacific Marine Iron 
Works, John L. Jennings was elected 


president of the plant, with Joseph 
Supple, vice-president, and Arthur 
Langguth, secretary. Edward  G., 


Gordon, of the machinery firm of Gor- 
don & Finbeiner, 


OBITUARY 


Marshall Ten Broeck Davidson, presi- 
dent of the M. T. Davidson Company, 
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steam pump manufacturers, located at 
154 Nassau street, New York, died on 
April 10, at the age of 82: In 1857 he 
began work in a marine engineering 
machine shop, and later went to sea as 
an assistant engineer on ocean steam- 
ships. During the Civil War he became 
chief engineer of an army transport, 
building at Wilmington, Del., superin- 
tending the construction and installation 
of its machinery. Later he became chief 
engineer in the Revenue Cutter Service. 
At the close of the war he began build- 
ing up the Davidson steam pump and 
pump engine business. During the pres- 
ent war his company has equipped 
United States battleships and destroyers. 

Frederick Weber, of F. Weber & 
Company, 1125 Chestnut street, Phila- 
delphia, Pa., died on March 18, 1g19. 
Mr. Weber had been actively connected 
with the business for over fifty years. 

Captain William Dixon Burnham, a 
director of the American-Hawatian 
Steamship Company and prominent in 
maritime circles, died on March 28 at 
his home in Port Chester, N. Y., aged 
74. 
Robert Edmund Twohy, vice-presi- 
dent of Twohy Brothers, interested in 
the Seattle Northern Pacific Shipbuild- 
ing Company, Seattle, Wash., and the 
Pacific Car & Foundry Company, died 
in San Francisco on March 22. 

Barry O, Jones, secretary and director 
of the Bethlehem Steel Corporation and 
the Bethlehem Shipbuilding Corporation, 
Ltd., died on April 3. 

William J. Galbraith, builder and 
superintendent of the New Orleans 
yards of the Foundation Company, 233 
Broadway, New York, recently died at 
his home in Montreal, Canada. 


Side Launching of the Cushnoc at the Yards of the Pensacola Shipbuilding Company, Pensacola, Fla., on March 15 
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THE TERR 
“Simplest Form of Prime Mover” 


at the Prow 
of Progress 


The Terry Turbine occupies, 
a preeminent position in its @@\ 
field. Fifteen years ago it 
was a pioneer—and it still 
maintains its leadership. 


For auxiliary drive in the 
two most exacting fields— 
the U. S. Navy and the 
Merchant Marine—it is the 
accepted standard of effi- 
ciency. In every type of 
power plant, large and small, 
ashore and afloat, the Terry 
is being extensively used for 
all classes of service. 


Ever since it was first put 
on the market the aim has 
been toward perfection in 
design and construction 
rather than minimum first 
cost. High operating effi- 
ciency, long life, and low 
upkeep cost have been con- 
sidered of more value than 
low price. The unchallenged 
position of the Terry today 
is conclusive evidence of the Terry Vertical Forced Draft Blower Set 


wisdom of this policy. 


Let us send you copy of Bulletin 242 and 
learn more reasons why other engineers advise 


‘““SPECIFY TERRY FOR YOUR BOAT” 
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A Challenge 


T this time a year ago, when the first vessel was 
launched from the Newark Bay Shipyard of the 
Submarine Boat Corporation, the great Government as- 
sembling yards for building so-called fabricated ships were 
just beginning to add their quota to the production of ves- 
sels in the United States. The Agawam was launched on 
May 30, 1918, and, during the twelve months since that 
date, the Submarine Boat Corporation has launched no 
less than fifty-two vessels, representing a deadweight ton- 
nage of 278,000. The launching of an average of one 
ship a week during the year establishes, the builders be- 
lieve, a world’s record. 
Can any other shipyard in this country, or abroad, pro- 
duce a launching record which will equal or better that 
made by the Submarine Boat Corporation? 


Ban on Foreign Contracts Removed 


"| ae delayed action of President Wilson in rescinding 

the order which prevented American shipbuilders 
from taking foreign contracts disposes of at least one ob- 
stacle, which has made the immediate outlook for busi- 
ness in some of the shipyards rather gloomy. Six months 
ago, numerous inquiries from foreign shipowners indi- 
cated that several maritime nations were eagerly seeking 
an opportunity to build up their merchant fleets, which 
had been seriously depleted by the war. More recently 
this demand has fallen off, owing to the fact that orders 
could not be placed in American yards, but now that 
American yards which are not fully occupied with Goy- 
ernment work may take foreign contracts, it is probable 
that a considerable volume of business will be offered, 
provided prices and deliveries are acceptable. While 
most of the larger American yards will not be in a position 
to take foreign business until next year, nevertheless, 
many of the smaller yards can offer shipbuilding facilities 
at once, and it is estimated that possibly two million tons 
could be handled without disarranging the Government 
programme. 


Planning for the Future 

ITH the opening of Congress a resolution has been 
introduced in the House of Representatives by 

the new chairman of the Committee on Merchant Marine 
and Fisheries calling for an investigation into the opera- 
tions of the Shipping Board and the Emergency Fleet 
Corporation and the preparation at the earliest possible 
moment of such legislation as may be found advantageous, 
and necessary to promote the advancement of the Ameri- 
can merchant marine. This is a step in the right direc- 
tion. Until some definite marine policy is established, 
little progress can be made in the broad development of 
shipping interests. The chairman of the Shipping Board 
has already stated his opinion as to a feasible method of de- 


- 


op” A 
veloping the mérchant marine, wes while not faultless, 
has nevertheless served as a usefull basis for starting an 
exhaustive discussion of thé subject. Other opinions from 
individuals and representative organizations have been 
freely offered, and just as this issue goes to press a con- 
ference of shipping, shipbuilding, exporting, manufactur- 
ing and allied interests is about to be held in Washington 
to consider the future policy for operating the merchant 
marine. Bearing in mind that the time is at hand not 
only to plan, but to act, these activities should soon lead 
to the establishment of a definite workable plan, by which 
the American merchant marine can take its rightful place 
in the world’s commerce. 


A Momemtous Shipping Deal 


FTER months of extended negotiations, the direc- 
tors of the International Mercantile Marine last 
month approved the sale of the vessels and assets of its 
British subsidiaries to a British syndicate at a price said 
to be approximately $130,000,000 (£27,000,000),. As it 
is believed that the approval of the stockholders of the 
company will naturally follow at a special meeting to be 
held this month, this action is regarded as closing the big- 
gest deal in the history of American shipping. Stripped of 
its British tonnage, which included the fleets of the White 
Star, Atlantic Transport, Leyland, International Naviga- 
tion and other lines, totaling 763,837 gross tons, the Inter- 
national Mercantile Marine will have as basis for future 
development a fleet of eleven vessels, totaling 130,641 
gross tons, and the enormous sum made available by the 
sale of the British ships. With the resources created by 
the Government during the war to draw from, consisting 
of millions of tons of new American ships, and the most 
extensive shipbuilding facilities in the world, the Inter- 
national Mercantile Marine, with its experience and re- 
sources, will be in a position to enter the new era of 
American shipping in a way which opens up vast possibili- 
ties for the future of the American merchant marine. 


British Shipbuilding Far Behind 


oo American 

LOYD’S shipbuilding returns for the first quarter of 
1919 show that the amount of merchant shipping 
under construction in the United States is twice that in 
the United Kingdom. The total amount under construc- 
tion at the end of March in allied and neutral countries, 
is given by Lloyd’s as 7,796,266 tons. Of this, Great 
Britain’s share is 2,254,845 tons as compared with 4,185,- 
523 tons in the United States. The tonnage under con- 
struction in the United States constitutes 75 percent of 

the total tonnage building outside the United Kingdom. 
Comparing the above figures with the returns for June, 
1914—the last quarterly period before the war—it will 
be found that, while figures for the United Kingdom have 
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been increased by about 500,000 tons, the tonnage building 
elsewhere has increased by more than four million tons. 
In reality, this increase is greater than would appear from 
the figures, as Germany and Austria were included in 
the earlier figures and not in the latter. As a matter of 
fact, the tonnage now under construction in the United 
States is more than twenty-eight times the amount under 
construction in June, 1914. 

In spite of the relatively small increase in tonnage under 
construction in Great Britain, as compared with the pre- 
war period, shipbuilding conditions in Great Britain are 
considered favorable. British construction at present 
includes 603 steel steamers of 2,220,816 tons, besides 39 
ferro-concrete barges, I motor vessel and 49 steel sailing 
ships. The number of large vessels under construction is 
considered a particularly favorable sign; 4 are between 
10,000 and 12,000 tons; 8 between 12,000 and 15,000 tons; 
6 between 15,000 and 20,000 tons, and 4 between 20,000 
and 25,000 tons. 

Following Great Britain, which stands second in the 
volume of merchant tonnage under construction, comes 
the British Dominions with 303,000 tons, Japan with 
255,000 tons, Holland with 182,000 tons, and four other 
countries with over 100,000 tons each. 


Marine Draftsmen’s Convention 


HE eighth annual convention of the American So- 

ciety of Marine Draftsmen, will be held at the 

Hotel Brunswick, Boston, Mass., on June 20 and 21. Ar- 

rangements for the convention are in the hands of the 
Boston branch of the society. 

Since this society was organized in Philadelphia, seven 
years ago, it has enjoyed a rapid and successful growth, 
and branches of the society are now located at all the 
prominent shipyards and navy yards throughout the coun- 
try. With such a strong organization established for 
professional purposes, it is rather surprising that a part 
at least of its annual convention is not given over to the 
discussion of papers on professional subjects. It is true 
that lectures and discussions on engineering topics have 
a place in the regular monthly meetings of the branches 
of the society, and valuable articles on marine engineering 
and allied subjects are published in the journal of the 
society, but it would seem that the position of the society 
would be greatly strengthened if its annual convention 
were made the occasion for the reading and discussion 
of professional papers by its members. 


More Officers Needed for Merchant 


Vessels 


HE supply of first mates and first assistant engineers 
in the merchant marine is running short, according 
to reports from the Shipping Board, and attempts are 
being made to replenish the supply by promoting those in 
lower grades, who are entitled by experience to an ad- 
vancement in rating. Second mates and second assistant 
engineers ambitious for promotion are urged by officials 
of the Shipping Board Recruiting Service to take an in- 
tensive course of study at the free schools for officers 
maintained by the Board. From two to four weeks in 
the classroom usually enables a merchant marine officer to 
qualify for a license in the next grade above. Over nine 
hundred students are now studying in these schools for 
their first licenses, and as many more are wanted who 
are qualified to try for advancement in grade. The 
schools are located at leading ports on the Atlantic and 
Pacific coasts, and on the Great Lakes. 
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LETTERS TO THE EDITOR 


Performance of Geared Turbines 


After close observation of the performance of the West- 
inghouse geared turbine installation in the Agawam for a 
period of three months, and covering a total distance of 
9,866 miles, the results far exceeded my expectations. 
Like many other engineers of the old school, I was quite 
skeptical regarding the performance of geared turbines 
under adverse conditions, but I have had an opportunity 
to watch the performance of the entire installation under 
most trying conditions. 

An outstanding factor of the geared drive in this vessel 
is its tendency to maintain a constant speed when the ves- 
sel is pitching badly. When battering through whole 
gales and mountainous seas, I observed less than 4 percent 
increase in revolutions with the vessel loaded, and less 
than 8 percent with the ship in ballast, the engine being 
governed entirely by the main governor valve, which con- 
trolled the speed in such a manner as to prevent any undue 
stress or laboring in the engine or gears. 

The reduction gears had been severely galled previous 
to my taking charge of the engine department of the vessel, 
and it became -necessary to run the galled gears after 
minor repairs, in order that the vessel might proceed on 
her errand of mercy with a cargo of valuable foodstuffs. 
I felt considerable anxiety regarding the gears and ex- 
amined them at every opportunity. Each time I found a 
slight improvement, and after nearly 10,000 miles’ service 
the gears were in first-class condition, considering their 
condition when starting the voyage, which I think speaks 
well for the floating I-beam construction. 

No difficulty whatever has been experienced with the 
main engines, except sticking of the maneuvering valves 
and governors, which, in my opinion, was due entirely 
to salt and foreign matter carried over from the boilers, 
which had apparently been operated on salt water and 
fuel oil previous to my taking charge. 

Like every other engine, the Westinghouse installation 
also has its disadvantages, among them being chiefly the 
“automatic gland control valve.” This valye, although a 
well-designed mechanical device, is, in my opinion, far too 
delicate for successful operation under marine conditions. 

New York. J. C. MEIsLER, 

Chief Engineer, S. S. Agawam. 


Sea Captain Suggests Method of Oper= 
ating Merchant Marine 


Senator Ransdell, in his speech before Congress con- 
cerning the best way to handle the ships now controlled 
by the Shipping Board Emergency Fleet Corporation, 
gives nine different ways in which it is possible to handle 
these ships. Personally, the fifth proposition is the one I 
would favor; that is, chartering the ships on a time 
charter. 

There is no question but that the Government is bound 
at first to suffer severe loss on the original cost of these 
ships. This is inevitable. If these vessels are, however, 
chartered on a time charter basis, the Government will re- 
ceive all that the trade can carry, which is all that we ever 
can expect American shipping to get; that is to say, they 
will simply get paid what foreign ships will carry the 
same freight for. Under this time charter, the Govern- 
ment pays the crews’ wages and the stores. 

The writer believes that if this plan were carefully 
worked out on some such basis as the following, we would, 
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in a very short space of time, have an efficient naval re- 
serve for our fleet and also a more satisfied lot of seamen, 
for they would be under better discipline, better fed, and 
better cared for than the ordinary seamen: 

1. The Government should see to it that these ships are 
manned absolutely by naval reserve men. 

2. That these men are engaged on such terms as now 
hold in the Navy; that is, during their term of engage- 
ment they can be transferred from one ship to another. 

3. That it be arranged that these men spend part of 
the year on a merchant vessel and part of the year on a 
man-of-war, or training ship. 

Prior to the war, the chief officer of a tramp steamer 
in England never got leave. He would be out four to six 
months on a voyage, and when the vessel arrived in an 
English port his wife would probably go down and spend 
a week with him in that port. Such a thing as getting to 
his own home was out of the question. 

If our vessels were manned by naval crews, the question 
of leave after a voyage, by simply transferring from one 
boat to another, could be arranged very easily; for the 
simple reason, that all of the crews would be under one 
management—the Government—instead of, as in England, 
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the crews all being on separate ships with separate owners, 
and no one with whom to relieve the crews. 

This is one of the causes for the tremendous “float” 
among seamen of the merchant marine. For instance, an 
officer on a tramp steamer getting no holidays, voyage 
after voyage, becomes dissatisfied and leaves his vessel 
so that he may have a few weeks at home. This im- 
mediately turns him into a “floater,” because his next 
position as chief officer is with a new company and this 
practically kills his chance for a promotion. In fact, his 
only chance for promotion now is everlastingly to stick 
on the job and ignore the home life. 

The greatest hardships of the old-time shipping were 
the food, quarters, lack of shore leave, and the general 
life of the seamen. If our merchant marine is handled 
absolutely by reserve men, or by naval men assigned to 
merchant ships, the life ought to prove very attractive to 
a great many young men. [ believe, with Senator Rans- 
dell, that the way these men are treated in the future will 
help to make life at sea attractive to them. The comfort 
of the personnel on the merchant vessel will have more 
to do with building up and holding the vessels we now 
have than any other feature. CAPTAIN. 


Future of the American Merchant Marine 
from Standpoint of Steamship Operator 


BY 0. C. CHAPMAN 


The two major industries concerned with the future of the American merchant 
marine are shipping and shipbuilding. Hitherto most of the opinions published in these 
columns regarding methods of upbuilding the merchant marine have emanated from the 
ranks of the shipbuilders. In this article the problem is discussed from the standpoint 
of a practical steamship operator who has had extensive experience in both shipbuilding 
and ship operation. From this point of view the standard by which ideas and opinions 
are judged are their practicability, and the author makes a strong appeal for giving 
practical men full control and authority in establishing the merchant marine. Some of 
the most serious handicaps which must be contended with are the high wages paid for 
labor in both the. building and operation of ships and the impractical provisions of the 
Seamen's Act, which must be revised. Obviously, such matters cannot wait, and ship- 
owners must realize that now is the time not only to plan but to act—Tue Eprtor. 


UR country. has always been full of optimists, which, 

in a way, accounts for the great results we have 
obtained in many of our industries and in our business 
conditions in general; but the greatest optimism in the 
world cannot overcome or remove impossibilities. With 
all due respect to the accomplishment as well as the 
flowery prophesied future of our American shipping busi- 
ness, a little constructive criticism may, in a way, help 
some of our very enthusiastic rooters to see that it is quite 
impossible to lift a platform while standing upon it. In 
other words, as far as our shipping prospects are con- 
cerned, there have stood for some time, and still stand 
to-day, barriers which practical men know cannot, without 
some revamping, be overcome. Experienced men are wit- 
nesses to the fact that when expenses are greater than the 
income there is no incentive for private enterprise. 

Our laws and the labor conditions of the country deter- 
mine the costs, while the revenue. or income is what is 
secured by the transportation back and forth across the 
oceans, at a fair profit, of the merchandise of any nation. 
Our enthusiastic rooters and our prophets who are telling 
us of the grand, glowing future for our merchant marine 


without a change in laws, more economic conditions or a 
change in the attitude of labor, are inexperienced, im- 
practical men, who have nevér seen their hard-earned 
dollars go down in competition with foreign shipping. 


Wry THE Ocean Liners Fiy Foretcn FLacs 


Have you ever watched a magnificent steamer sailing 
down New York Bay with a foreign flag at her stern and 
wondered why an American flag was not there in the place 
of the foreign flag? Did you not notice in the appearance 
of that ship an atmosphere of prosperity and grandeur 
which made you wonder still more why it was a foreign 
ship instead of an American? There is a long story at- 
tached to this, but the real reason ts that if that vessel 
were carrying an American flag, more good American 
dollars would have to go out in expense than could be re- 
turned in income. There would be loss instead of a profit 
at the end of each voyage, or, in other words, there is-no 
money in it! 

In getting at results the following conditions are in 
their own way the reasons why the outgo is greater than 
the income: Higher cost of construction; higher costs of 
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operation; impractical and unprotecting laws; lack of 
government support; prejudice against shipowners by in- 
land inhabitants; foreign interest in American railways 
and industries; lack of universal political interest in mat- 
ters of the sea; political influence preponderating toward 
inland interest and several similar causes. 

Our inexperienced superiors are declaring in strong 
terms all over the country (with the idea of getting the 
support of the sentimentally patriotic people, who, of 
course, mean well) that American talent and ability will 
overcome all difficulties. But this has not been borne out 
in practice—man for man, condition for condition, yes, 
but with all the above-enumerated conditions against him, 
no! The present condition of our merchant marine sub- 
stantiates that these things cannot be overcome. Our 
present merchant marine may seem fine from a descrip- 
tion or report of the Shipping Board, but the United 
States Treasury is behind that and we do not hear much 
of profits at any angle. 


GOVERNMENT-OWNED MeErRCHANT MARINE IMPRACTICAL 


A government-owned merchant marine will not, in any- 
thing like the same degree, build up our country as will 
a privately-owned merchant marine. In the first place, 
government-constructed ships in peace time require twice 
the length of time to build, about one-half as much more 
money and the result is not so satisfactory, as, when oc- 
casion arises for changes in the construction work, no one 
seems to have any authority or is able to act quickly in any 
matter, no matter how important. Privately owned steam- 
ers can be built for less money, more quickly, and more 
efficiently, to suit the trade than can any government 
ships. Why cannot the same be applied to the operations? 
If this is true, a private line of steamers could surely more 
efficiently compete with outside ships than Government- 
owned steamers: 

We come to the application of the privately owned fleet 
to its work. In the first place we must look not at the 
present but some six or seven years hence, when ample 
tonnage of all nations to handle the vast shipping of the 
world has been constructed and rates are back to normal. 
Up to the present, from the best information I can get, 
not a single steamship organization operating in trans- 
atlantic or Pacific trade under the American flag has ever 
been a paying proposition. It may be that the Atlantic 
Transport Line, which was capably managed, made a 
profit, but at present I am unable to say. We have al- 
ready noted the conditions which bring this state of af- 
fairs into effect. If there is a way to overcome them, why 
not find out our trouble and attempt to remedy it? 


Hicu Cost or ConsTRUCTION AND OPERATION OF VESSELS 


The cost of construction of vessels here has gone to 
$200 (41/13/4) per deadweight ton. Wages have been 
increased and labor has been granted its every whim in 
the ship line by the government. Costs of construction 
and repairs have gone to unheard-of proportions and relief 
is not in sight, for labor seems to have the whip hand, 
especially in the line of work controlled by the government. 

If no way is found to overcome the excessive costs 
necessary to operate our merchant marine at a profit, it is 
hardly worth while to spend so much money on ships for 
foreign business. Government interference in private 
industry is always expensive and increases costs, so that 
it will shorten our troubles to get down to practical meth- 
ods with practical business men and determine if it is 


possible to operate American ships in foreign trade profit- 
ably. 
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Can AMERICAN Suips BE OPERATED IN FOREIGN TRADE 
PROFITABLY ? 

While it is true that foreign owners are trying to place 
orders for ships in American shipyards, even at the pres- 
ent high rates of construction costs, nevertheless it must 
be remembered that the foreign shipowners are very 
shrewd business men, and that just now the shipping rates 
will pay for the present high rates. The foreign owner, 
however, has two other points in view; one is that he 
cannot get ships abroad and he must have ships to keep 
his business going even if a loss is sustained. This will 
in a way prevent competition, and also the foreign ships 
which have to date been contracted for in American 
yards have been sold to American owners or others at 
greatly increased prices. 

In trying to outline a plan for the success of the steam- 
ship business, we must for the moment lose track of the 
builder, for without the operator the builder will have 
nothing to do, and it is very evident that some of the 
ideals which now stand in the way will have to be removed. 
Labor conditions must come secondary to these things and 
rates must be brought to requisite levels. Patriotism will 
not support a family unless it is subsidized, and for the 
present we are trying to keep away from subsidy, al- 


though assistance along this line would cover a multitude 
of sins. 


DrEAMS WILL Nor Support AN OvERSEAS MERCHANT 
MARINE 


Mr. Hurley asks us to give our undivided support to the 
merchant marine, and assures us that the merchant ma- 
rine will take on a new era. He also asks us to study 
foreign countries and for the American youth to dream 
dreams of foreign countries and to cultivate the natural 
law of the sea. This is a fine idea, but, without all these 
things, we already know that with the present conditions 
it will require more than dreams and undivided support to 
put the overseas merchant marine of the United States on 
a paying basis. Is it better to pay wages and other ex- 
penses which are undue and exceptionally high and then 
ask the general taxpayer to pay into the government the 
cash necessary to pay out again to government employees, 
or even in subsidy (which may at any moment be cut 
down or done away with by political bosses), to make a 
profit on the operation of ships for either private or 
government-owned ships? Or is it better first to get costs 
and expenses down where they should be? 


Tue SEAMEN’S Act A HANDICAP 


Regarding the high cost of operation under the Ameri- 
can flag, we are handicapped by the LaFollette law, which 
was put into operation by inexperienced and impractical 
men and which sickens and humiliates an operator or 
owner. No explanation of this is necessary to the practical 
man. Such laws should be framed and exacted by men of 
experience who are practical. The sailor signs a contract, 
but he has no idea of keeping it if he can do better by 
breaking it. He can break any agreement—and that is all 
there is to it—but the owner has to live up to his contract 
or suffer severe penalties. A sailor can hold up your ship, 
demand his money, take French leave, stop work if the 
cook does not suit him, charge overtime for anything he 
may do after schedule time, get drunk and cuss the officers 
and the law upholds him, or, in fact, makes it impossible 
to overcome these things without great delay, considerable 
expense and disheartening humiliation. 

America, it seems, will emerge in a few years with 
about fourteen million deadweight tons of merchant ship- 
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ping. The majority of the steel ships are supposed to be 
suitable for any service. The fabricated ship has as yet 
had no test upon its endurance qualities, but they are sea- 
worthy, good bulky cargo carriers, and we are advised that 
they can be built considerably cheaper than the usual type 
of ship heretofore built. However that may be when 
many ships are being built, private owners do not order 
ships by the hundred. Usually the contract is for one or 
two ships. For my own use I would prefer the ship built 
in the old-fashioned way, which has always been reliable. 
However, it wil! no doubt be possible to get good service 
from all the steel ships we can get hold of for the next 
few years, but they cannot at present be operated at a 
profit under the American flag. If Shipping Board ves- 
sels could be sold to private owners at around $125 
(26/0/10) a deadweight ton for the steel steamers, it 
would go a long way toward putting an American mer- 
chant marine on its feet. 


HicHEerR Waces SHoutp Brine Berrer SERVICE 


In the operation of vessels, which will very soon be a 
very important American business, it may be possible to 
pay American seamen higher wages and compete success- 
fully with foreign ships, but in doing so we must receive 
in return better results, better service, more efficiency per 
man. Are we doing this? Will we do this? When for- 
eign shippers pay 50 cents (2/1) for a certain service, we 
cannot compete and pay $1 (4/2) for the same service. 
This means that our seamen and mechanics must for the 
increased rate give increased service. If they do not, we 
cannot operate vessels on the sea profitably in competition 
with foreign nations and pay any higher rates for first 
costs or for operating charges and wages. All who have 
to do with the construction and maintenance of ships well 
know this. 


AMERICAN CLASSIFICATION AND INSURANCE NECESSARY 


It is very necessary that American classification of 
American ships be effected. It is evident that owners 
would be benefited in more ways than one if they would 
arrange a mutual working agreement between themselves 
and our American Bureau of Shipping, which is fully com- 
petent to handle this work. This should be carried out 
with a view to enabling the owner to understand the im- 
portance of the classification bureau and the importance of 
having such matters fully American and co-operative. 

The next in importance is the marine insurance, and 
there is no reason why all these policies should not be 
underwritten here, which in its turn will make more in- 
dependent American operation, give better satisfaction, 
and with competent management will be more economical. 
Our shipowners, the classification bureau and the insur- 
ance people could by proper co-operation get a practical 
insurance system which would benefit the owners, the 
bankers and the general public. The classification and the 
insurance interests have no defective laws to hamper them 
or to prevent perfect conditions from being obtained along 
this line; and there is absolutely no reason why it should 
not be done, as our resources and capacity are fully equal 
to the occasion. 

Now is the time for our shippers, vessels owners, ship- 
builders and insurance men to work together to promote 
these essential branches on a practical basis. It can be 
done; there is no law handicapping this part of the pro- 
gramme, and there is money in it. We need practical men 
in every branch of the undertaking, and perfect results 
cannot be obtained unless practical men are given full 
control and all authority. We are then sure of the re- 
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sults and will not awake later to realize that we are on the 
wrong track. 

We are watching the building of our merchant marine; 
we are hoping that the very best results will be obtained. 
We expect to see the country from the Atlantic to the 
Pacific and from Canada to Mexico benefited by these 
things. Who will get a co-operative organization to- 
gether and start the ball rolling and be satisfied to stomach 
the criticism that is bound to come? We all await further 
and better suggestions along these lines, and live in hopes 
that some attempts will be quickly made, not only to sug- 
gest but to act. 


Handy Clamping Device Used in Manu= 
facturing Ship Ladders 


BY CHARLES C. PHELPS* 


T is common practice to weld the rungs to the sides of 
ship ladders by means of the oxy-acetylene blow pipe, 
resulting in exceptional rigidity of the structure. A con- 
venient device for clamping the ladder while welding is 
in use at the shop of the Bethlehem Shipbuilding Corpora- 
tion at Sparrow’s Point, Md. The device consists of two 
channel bars between which is riveted a heavy steel plate, 
the latter in a vertical position. : 
One side bar of the ladder to be made is placed on the 
upper flange of one of the channels and held in position 


EE 


Device for Holding Ladders While Welding Rungs with the Oxy- 
Acetylene Blowpipe 


by means of dogs connecting with the bending floor. Ver- 
tical slots cut in the upper part of the vertical plate ac- 
commodate bolts which pass through the plate and secure 
several small clamps. These clamps hold the other side 
of the ladder in position and, by being adjustable, they can 
clamp ladders of various widths. Angle iron “clips,” 
placed between the sides of the ladder, keep the ladder’s 
width uniform throughout. The rungs are then dropped 
into position through the holes punched in the ladder side 
bars. 

In welding with the oxy-acetylene blow pipe, first the 
tops of the rungs are welded to the outside of the upper 
side bar and the inside of the lower side bar is welded to 
the lower parts of the rungs, after which the ladder is 
unclamped and inverted so that the corresponding places 
on opposite sides of the ladder may be welded. Steel filling 
rod is used while welding, thereby insuring ample metal 
at the joints and a smooth finish. 


* With Oxweld Acetylene Company, New York. 
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Naval Construction During the War 


Main Particulars of Naval Vessels Built for Great Britian From 
1914 to 1918—Vessels Taken Over From Foreign Governments 


BY SIR EUSTACE TENNYSON D'EYNCOURT, K.C.B. 


MMEDIATELY after war was declared, great pressure 
was exercised to complete the ship then building for 
the navy, and to order such other vessels as could be de- 
signed and finished in the shortest possible time. Gener- 
ally speaking, therefore, the construction of new battle- 
ships was ruled out. With the acquisition of the Agin- 
court, Erin and Canada, which were building here for 
foreign governments in private yards, and bearing in mind 
the early completion of the remaining two vessels of the 
Iron Duke class, shortly to be followed by the vessels of 
the Oueen Elizabeth class, we had a great preponderance 
of heavier capital ships, or Dreadnoughts, over the enemy ; 
and as this class of ship takes longer to design and con- 
struct than any other, it was obviously a prudent course 
to concentrate on such types as were specially needed and 
could be built more quickly. 

It should also be remembered that the menace of the 
submarine, which was from the first beginning to loom 
as a vital factor in the war, pointed in the direction of 
large numbers of patrol boats, torpedo-boat destroyers and 
smaller types of vessels to deal with this menace. No 
time, therefore, was lost in placing orders for additional 
destroyers, submarines, light cruisers, sloops, mine-sweep- 
ers, patrol boats, etc.; and it very soon became clear that 
the dockyards and the regular warship-building contractors 
would not be able to cope with the mass of new construc- 
tion that was required. 


Navat VESSELS BuittT By MERCHANT SHIPBUILDERS 


Accordingly, orders for many of the last-named classes 
were placed with builders who had hitherto only been ac- 
customed to mercantile work. With the arrangements 
that were made, however, for superintending and over- 
seeing the work by the Admiralty, with the assistance of 
the registration societies—Lloyd’s and the British Corpora- 
tion—very little difficulty was experienced in getting the 
work satisfactorily carried out by the firms new to this 
class of shipbuilding, and I think the results show what 
success attended the arrangements made. 

To take ships added to the navy during the war in the 
proper order, it is necessary to begin with battleships of 
the Iron Duke class. The particulars of all previous 
Dreadnoughts are pretty well-known and have been pub- 
lished. The Iron Duke class, of which there were four, 
followed the King George V class both in sequence of time 
and in general characteristics. The same main armament, 
similarly arranged, with the five turrets all on the center- 
line of the ship, was adhered to, the chief difference in the 
Tron Dukes being that, instead of the 4-inch guns forming 
the secondary armament, a battery of twelve 6-inch guns 
protected by 6-inch armor was, after considerable discus- 
sion, finally decided upon. The protection also was some- 
what increased over that of the King George V, involving 
an increase in dimensions over any of our previous battle- 
ships, due to the addition of these weights and of other 
items. Two of the class had been laid down in January, 
1912, and two in May, the four vessels being completed in 
March, June, October and November, 1914, so that two 
were ready just before, and two shortly after, the declara- 


*From a paper read before the Institution of Naval Architects, 
London, April 9 


tion of war. Four torpedo tubes were carried in lieu of 
three in the previous ships, and after the battle of Jutland 
a considerable amount of additional protection was added 
over the magazines, a course which was practically adopted 
in all our ships at that time as a precautionary measure. 
Only in one case was any portion of a shell found to have 
penetrated below the protective deck; but with the ever- 
increasing range at which actions have been fought, and 
the increasing penetration of improved shell, the danger 
of the decks being inadequate had to be considered. 

The tables appended give the general particulars of these 
ships and of all the others with which I am dealing in this 
paper. It should be mentioned, however, that the speed 
obtained on trial was approximately 22 knots, or about a 
knot in excess of the legend speed. 


THe “Iron DUKE’ CLass 


Special interest is attached to this class, as the Iron Duke 
was the fleet flagship during the whole time of Admiral 
Jellicoe’s appointment as commander-in-chief, and she was 
in action at Jutland with her sister ships. The Marl- 
borough, it should be specially noted, was the only British 
battleship of the post-Dreadnought type struck by a tor- 
pedo during the whole war, and the value of the longi- 
tudinal protective bulkhead and of the subdivision and 
arrangements adopted was clearly shown, as the ship was 
able to remain in the line, no vital damage being done. 
She was afterwards safely docked in the Tyne and re- 
paired. This is, I think, specially interesting, as many of 
our older ships, some with centerline bulkheads and with 
other arrangements not so good for dealing with under- 
water damage, were sunk in the Dardanelles and else- 
where by enemy torpedoes. 


1912-13 PROGRAMME 


The next type to note is the Quzen Elizabeth class of 
1912-13 programme. Three of these vessels, after taking 
a little more than two years to build, were completed in 
January, March and October, 1915. The other two were 
completed in February, 1916. A very considerable de- 
parture was made in the Queen Elizabeths from any previ- 
cus Dreadnoughts, the 15-inch gun taking the place of the 
13.5-inch, and the designed speed being increased by 4 
knots over our previous Dreadnoughts, while the secon- 
dary armament was similar to that of the Jron Dukes, con- 
sisting of 6-inch guns. Their very great increase of speed 
involved practically doubling the horsepower necessary to 
give the 25 knots desired, and the great increase in the 
weight of the 15-inch guns and mountings over the 13.5- 
inch meant accepting only four turrets with eight 15-inch 
guns, as against five turrets with ten 13.5-inch guns in our 
previous ships, and even so the armament was considerably 
heavier. The further great departure from previous prac- 
tice in battleships was the adoption of oil only as the fuel. 
This necessitated special arrangements of the oil bunkers, 
many of which were 30 feet in height, and required special 
construction to withstand the head of oil. The armor and 
protection were fully maintained as compared with previ- 
ous ships, but all these additions involved increasing the 
displacement to 27,500 tons. 

In the battle of Jutland, the fifth battle squadron, 


JUNE, I9I9 


INTERNATIONAL 


MARINE ENGINEERING 


386 


TeA\ ayy JO Suluulseq oy) ye uleyig yeoIr) Aq 19AG ueyxe] pue [6G] Ul JUeUUJEAOT YsIyIN] ey} 0} porioysueI] “UeWTUIOACT) UeI[IZeIG ey) 10; pousisaq A][eUIsIICG qanoouls py *S “IW. (HZ “814 


S030 YSLISHS 
SILSVOSYOS Y3addN 


mn “ur 9 ung “arg 


mp ‘ur 9 


ung “arg 


“4 
sung "dl Lala RC 


0 0¢ oT eT 00% 09% 008 ce 00% 09% 00g oe¢ 009 B89 999 
1 OCA CADIM “LA RV 99 LM U0 1L'0 AUK) “TO Gut “a0 TO LIS “ALO ‘TUM "ALTA 
‘ata 6 61 66 oF 6¢ LL 101 Sor = tat Sales £91 £81 £06 £26 686 TLA 
aa Hach oar are 1 Benge: (meres eel wes es a See Sera att SES Gemmennc | GES Uf comers cen | | eaaeaaeaamaimemmammmmaaeeeT aereults Hines acs Ts SUS Feed erat 
fiiti | Wileroosrirorre: Se Hug wouryoen | qeus |! | wooy aopog ! ! heed eat ithe dicta | econ Teceeexsa a 
7 | UW 90g | YW rlog | | paw | poe Il ECO it wooy oursugy H 7 : 
tyuel ' adoa sql OF ! LL Ns Me A. | 11 | | Le Areyixny jsourzesery! | 11 if H ! ! ' ! 
i ate at hee a Re Ae a ESE I ee ee ee ee ee ee 
‘i S4==— reqom | == reqrore | —a— *8q1 098 It 1] Pe iat 14 ql O98 
5 a SSS SS SSS SSeS SSS =-——+---+ —- =a == —— 1 i= == = =, — = It tS —— 
nae el Pa0s ee EC Py eee eS en en emai SAL O98 4h = 
, 4° “8A OF HOOT “PAL OY) oe Pp aINg ug9108 ¢ “S81 OFS H 1 i i i! "SQ OFS: PI “SAL OSL! PAIN w9exg + 
Sie es Hossa ET Ba es ln et pel . 
i i an (ren Un eee J Pe — TO Pec ae 
5 “ foe ih as ja - eae! - : 
= = = Ea bles Tj i DD EER] an | | ae 90 “841 09 fa sun “ny z1-% = ae: sun EMIG IES 
sung “UL Das sun al-z " = 
© Ol ZI-G = keareee ® a! 31-z ung-f i | ung-& —=—— BIE 
sun “4] GI-% = ne 
31140dd 
]f8}ap Ul spvUl sUO1Zv10;]8 IOULUI BULOS OsTe 
yA puB peAdoulod U9aq GOUIS svY ySBUI SITY, ! O30, 
[FA 
IN 
SNe 
ES! 
eet 
eS 
> SEE 


387 


INTERNATIONAL 


MARINE ENGINEERING 


JUNE, I9I9 


Te AN 3} suing JUSUIUTIAOT) ysnug 24} &q BAC) uoye T nq “yUOWUI9AOT) ues[iqo) 24) AOF YOIMS| ye L161 ul uMOC] pie] sdiys AB|SIC OM], jo @) ‘DppuD+) iS ‘W ‘HE “BLY 


oan) 


/ 


sunp FI 
" 


SN030 YSLISHS % 


anLsvoayos ‘YaddNn 
0 0g oot Ost 00% 09% 008 oc 00% 57 00g 08g 009 229 4997 
—o—S SOOM —— ————— + Ss ——— 
: "aM “a A "aM "aM att On ha "aM os: OR Pa “eM ‘aM "Oa A "aM at an PN "a AN "a A "a A a: On he a A ie 
i £& a £9 18 96 LOT 611 SET LST 9LT 68T rd 996 T8@ £08 GAY 
—— LS = 


SF 


SS ee aa 


Doo ot a ep SA ES at 
' 


| i I | 
Se Be Se MOORE UESEL RSC 1 SER y ameuss 11 
=== i pees, | 2p sonizesryy l ! 1 aoy1og | peatits | | doqtog 1 doplog 1 fourznsey |! 
a | _opadaog, {I Snail te cee i tee aah at i | | rgpocry zu ! 
Rie pa Ties za 1 1 “eq ONG! 1 H 
rey —2q1 091 —a = SSS SS SSS SS ooo c ee SSSS= = “aq-00I-——>| 0 001090 06 0 0 0 
U = =. et = Pp 4 oo i) a = a <=, : 
*8q1 OFT eq] OOF "BAT DOH H t oo 0 © geg gon 
FH +60 1-008 


SS == 


Sl earoi ono! 58M 08 > aoa — 
BUN “1's FS = SE = ; ; 
2 i | = J sunn"1'd WG 
Suny "1'd FG __—— aaiat 
; hi \ 1 OF 200 
3114d0ud “Sq OFF AMO, Suluu0g \X, 
3 i - \ 
IOMOY, 10pO9.1IG 9 — 4 2 
" 
"| [ie 


S| 


JOMOT, 1019911 FT 


INTERNATIONAL 


MARINE ENGINEERING 


388 


consisting of four vessels of this class were heavily en- 
gaged for several hours, and although they inflicted and 
stistained heavy punishment, especially in the case of War- 
spite, all the vessels gave a splendid account of themselves 
and were not seriously damaged or put out of action. 
After the battle of Jutland, additional protection was 
added to the magazines. It may be mentioned that the 
oil fuel proved a complete success, it being found easier 
to keep up a high sustained speed, and a smaller comple- 
ment also is, of course, involved, as there is great saving 
in personnel as against that required for a coal ship. 

I should mention that Sir Philip Watts was responsible 
for the design of the Iron Duke and Queen Elizabeth 
classes, thus completing a series of twenty-seven battle- 
ships of the Dreadnought class designed and built during 
his tenure of office at the Admiralty, in addition to the 
large number of battle cruisers and light cruisers and other 
vessels built during that period—truly a great record. 


BATTLESHIPS OF THE ‘“RoyAL SOVEREIGN” CLass 


The next in order came the Royal Sovereign class of the 
1913-14 programme. These vessels were to have the same 
armament as the Queen Elizabeth, but, as there was some 
question about the supply of oil fuel when the design was 
discussed, it was decided to revert to coal, and also to 
accept the slower speed of 21 knots, which would make 
them more homogeneous with other Dreadnoughts. Sub- 
sequently, when the vessels were in process of construc- 
tion and the great advantages of the use of oil fuel with 
other types of warships became apparent, it was decided to 
change from coal to oil, and it was anticipated that in- 
creased power giving a speed of about 23 knots would be 
obtained. Asa matter of fact, when fully laden with about 
4,000 tons of oil, the Revenge attained 22 knots, which 
was equal to about 23 knots in the designed load condition. 
A different disposition of deck and side armor was also 
adopted by which the thick protective deck at the center 
of the ship was brought up to the level of the main deck, 
this portion of the protective deck being well above the 
level of the deep load line, and giving more protected free- 
board in the damaged condition than in any of our earlier 
battleships. This was an important feature, as a some- 
what reduced metacentric height was decided upon for 
these ships with a view to making them steadier gun plat- 
forms than some of the ships with larger G. M. The 
vessel was provided with good underwater protection, 
which in certain of the ships was further reinforced by 
adding outside bulge protection. This was done to 
Ramiilics before her launch and also to two other vessels 
of the class after they had been in commission some time, 
during refit, and it is proposed to add the bulge to the re- 
maining two ships of the class when opportunity offers. 

The addition of bulges was suggested by myself 
originally for the Edgar class, for which I designed this 
form of protection in 1914, after considerable experiments 
had been made. The results have proved the efficiency of 
the bulges. 


BatrLesHIps TAKEN Over FROM ForEIGN GOVERNMENTS 


The three ships taken over from foreign governments 
were of different types, as shown in the table of par- 
ticulars. 

H. M. S. Agincourt was commenced in September, 1911, 
for the Brazilian Government, when I took out various 
designs (got out under Mr. Perrett at Elswick) to Rio de 
Janeiro and finally settled on the design of the Agincourt, 
after modifying it very considerably on the spot. The 
Brazilian authorities, after much discussion, decided upon 
fourteen 12-inch guns, twin-mounted in seven turrets. 
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This involved a ship with a length of 630 feet between per- 
pendiculars and 670 feet over all. The main armor was 
somewhat lighter than our British Dreadnoughts (as seen 
from the particulars attached), and in other respects, such 
as fueling facilities, the ship hardly came up to the British 
standard.- However, she was well reported on and the 
fourteen big guns were liked by the gunnery officers, who 
preferred a large number of guns for their salvoes. Cer- 
tain alterations had to be made to fit her for our service, 
but in the main she was left as designed. 

I should perhaps mention that in 1914 she was trans- 
ferred from the Brazilian Government to the Turkish Gov- 
ernment, and when war broke out she was on the point 
of leaving for Constantinople, when she was taken over. 

The design of the Evin was settled by the three firms, 
Armstrongs, Vickers and John Brown, in consultation with 
the Turkish authorities, for whom the vessel was built, 
being commenced in November, 1911. In general charac- 
teristics she more nearly followed the King George V class 
than any other British ship, except that the secondary 
armament consisted of 6-inch guns, as in the Jron Duke 
class. This vessel also was taken over by the British Gov- 
ernment in August, 1914, and certain modifications made 
to fit her for the British service. ‘In respect of quantity of 
fuel carried, the Erin was below the standard adopted for 
vessels designed for the British navy. 

The third ship taken over from a foreign government 
was ordered and commenced in 1911 at Elswick from de- 
signs prepared by Mr. Perrett for the Chilean Government. 
There were two ships of the class, the Almirante Latorre 
(now the Canada) and the sister ship the Almirante 
Cochrane (now the Eagle). The Canada has ten 14-inch 
guns, twin-mounted, in the centerline, and was originally 
designed to have twenty-two 4.7-inch as the secondary 
battery, but this was subsequently altered to sixteen 6-inch 
guns. The protection again was somewhat lighter than 
that of our own Dreadnoughts, but the speed was rather 
higher, viz., 2234 knots, and as a matter of fact this speed 
was considerably exceeded on trial. The ship was taken 
over by the British Admiralty in September, 1914, and 
completed, after certain necessary modifications, a year 
later. Her fuel consisted of coal, with the addition of a 
certain amount of oil, as in most of our battleships. 

The sister ship, Almirante Cochrane, remained in an un- 
completed condition on the stocks at Elswick till the spring 
of 1917, when she was taken over by the British Govern- 
ment and rearranged as an aircraft-carrying ship. She 
was renamed H. M.S. Eagle, and, as a compliment to the 
United States Navy, she was, at the request of the Ad- 
miralty, launched by Mrs. Page, the wife of the late 
American Ambassador. 

The above record finishes the list of battleships proper 
which were completed for service during the war. 


LarcGE BATTrLEe-CRUISERS 


Coming to the battle-cruisers, particulars have already 
been published of all these down to H. M.S. Tiger. This 
ship was included in the 1911-12 programme and followed 
on the Queen Mary, the general features of the two ships 
being much alike, the chief differences being that the 
secondary armament of Tiger is twelve 6-inch guns in 
lieu of sixteen 4-inch in Queen Mary, and Tiger has two 
submerged torpedo rooms, whereas Queen Mary had only 
one. 

After the design was approved by the Board, the ship 
was ordered and laid down at Clydebank on June 12, 1912, 
and completed in October, 1914. In common with so many 
of our ships completed during the war, the early com- 
missioning and joining of the fleet was so imperative that 
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no exhaustive trials in deep water were carried out, but 
the runs made on the Polperro Course showed that the 
designed power of 108,000 shaft horsepower could be ob- 
tained with little difficulty, corresponding to a speed of 30 
knots. During the progress of the design, the oil fuel 
capacity was very largely increased in case of need; the 
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Fig. 6.—Section Through Boiler Room, H. M. S. Courageous 


original tanks, which only allowed for 1,100 tons, were 
supplemented to admit a maximum oil stowage of 3,480 
tons, in addition to the 3,320 tons of coal; but it is not 
usual for the vessel to carry this full fuel stowage—at any 
rate, of oil. 


Bavtie-Cruisers “RENOWN” AND ‘REPULSE” 


At the commencement of the war, two additional battle- 
ships of slightly modified Royal Sovereign type, viz., the 
Renown and Repulse, had been laid down, but in view of 
the long time it would take to complete these ships the 
construction was not pressed forward. Immediately after 
the battle of the Falkland Islands, in which our battle- 
cruisers Invincible and Inflexible, in company with other 
smaller cruisers, annihilated Von Spee’s fleet, the value of 
the battle-cruiser type became very apparent, and on the 
initiative of Lord Fisher, then First Sea Lord, it was de- 
cided to stop the construction of Renown and Repulse as 
battleships and to alter the design completely into that of 
very fast battle-cruisers. 

I received instructions to re-design these ships about 
Christmas, 1914. The new design had to give a speed of 
32 knots, with the largest number of guns possible for 
such a vessel, and with protection similar to the Invincible 
and Indefatigable classes. A modified form of bulge was 
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adopted in these ships to give additional underwater pro- 
tection against torpedo attack. Proposals are now under 
way for still further adding to this bulge protection. 
The general outline design was completed and approved 
in ten days, and six 15-inch guns adopted as the main 
armament, the secondary armament consisting of seven- 
teen 4-inch guns, of which fifteen were mounted in five 
specially designed triple-gun mountings. Owing to the 
circumstances referred to above, it was necessary that the 
ships should be completed at the earliest possible date, and 
I suggested that Tiger’s machinery should be repeated 
with some additional boilers, and with the extra length it 
was found possible to obtain the speed of 32 knots, as laid 
down by the Board. Lord Fisher also insisted that the 
ships must be completed within fifteen months—an ab- 
normally short time for an entirely new design, without 
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any drawings prepared. This period of completion was 
not realized, although not greatly exceeded. 

By January 21, 1915, the two firms entrusted with the 
orders, viz., Messrs. John Brown and Fairfield, were sup- 
plied with sufficient information to enable them to proceed 
with the structure, and both keels were laid on January 25. 
All the drawings and specifications were completed by 
April and the design finally approved in that month. The 
fuel was to be entirely oil, and with the additional boilers 
the power expected to be from 110,000 to 120,000 shaft 
horsepower, the latter having actually been obtained on 
trial. 

Repulse was launched in January, 1916, less than a year 
from the laying down, and the Renown was launched 
three months later. Repulse went through her commis- 
sioning trials early in August, and Renown followed one 
month later and was completed in September. 

The speed of Repulse on trial was over 31% knots in the 
deep condition, and the Renown obtained 32.6 knots mean 
speed on the new measured course off Arran in the nor- 
mal condition. 

The ships have been well reported upon at sea and main- 
tain their speed well. 

I think that the construction of these vessels in a little 
over one and a half years from the first order to get out 
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the design constitutes a record in design and construction 
of two such important vessels and reflects great credit, not 
only upon the Royal Corps of Naval Constructors, but also 
upon the contractors and all concerned in the construction 
and completion of the vessels. In fact, the Admiralty 
conveyed their appreciation of this to me in a letter dated 
September, 1916. 


Larce Licut Crursers “Couracrous,” “Grorious” AND 
“FURIOUS” 


While the designs of Renown and Repulse were in 
progress, I received instructions to design some very high- 
speed ships carrying powerful guns of a size sufficient to 
keep their speed in moderate weather, but to have a draft 
lighter than any existing British or enemy ship of the 
same class, so as to be able to navigate shallow waters, 
if required. 

As sanction was not likely to be obtained for building 
more capital ships taking two years or longer to complete, 
while additional light cruisers had been already approved 
of, it was decided to build Courageous and Glorious on the 
lines of very large light cruisers mounting a few guns of 
heaviest calibre. so as to be able to annihilate any enemy 
light cruisers or raiders. They were to have thin protec- 
tion, similar to our light cruisers, and a speed of not less 
than 32 knots, the draft being restricted to about 22 feet, 
or about 5 feet less than any existing battleship or battle- 
cruiser carrying such heavy guns, the main armament of 
four 15-inch guns in two turrets, one forward and one 
aft, making them a match for any raider or light cruiser 
that might be encountéred. At this time it should also be 
remembered that the armaments of ships, especially as re- 
gards heavy guns, had to be regulated by the guns and 
gun-mountings which would be available or could be manu- 
factured in the time at our disposal, and this condition ap- 
plied to the 15-inch mountings which were adopted for 
these ships. The secondary armament consisted of 
eighteen 4-inch guns in six triple mountings, similar to 
the triple mountings of the Renown and Repulse. The 
side armor consisted of 2-inch protected plating on top 
of the 1-inch shell plating, as in our light cruisers, 
and a thin protective deck was worked all fore and 
aft, but this was considerably thickened over the maga- 
zines after Jutland. A modified bulge was arranged for, 
as in Renown and Repulse. 

The machinery adopted for these ships was of the type 
fitted in the light cruiser Champion. It consisted of a 4- 
shaft arrangement of geared turbines, the power being 
transmitted to the propeller shafts by double helical gear- 
ing. The eighteen boilers of Yarrow small tube type were 
also similar to those of the light cruisers, and with all-oil 
firing a power of 90,000 shaft horsepower at about 340 
revolutions was aimed at. Such trials as it was possible 
to make showed that 32 knots could easily be obtained 
at the designed displacement, and reports show that on 
service this is actually exceeded. 

The design of these vessels was begun late in January, 
1915, and the order for one ship (Courageous) was placed 
with Messrs. Armstrong and the other (Glorious) with 
Harland & Wolff, the latter making their own machinery 
and Messrs. Parsons supplying the machinery for Messrs. 
Armstrong’s ship. 

It was intended that these vessels should be built in a 
year, or as near that as possible, but this was not realized, 
and the ships were both commissioned in October, 1916. 

On her commissioning trials, the Courageous worked up 
to full power, and while steaming during the trials at full 
speed she met very heavy weather. Some signs of weak- 
ness were shown at the fore side of the forward turret, 
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where there is an inevitable discontinuity of longitudinal 
strength, and some doubling plates were accordingly added 
to the Courageous. Her sister vessel Glorious was in com- 
mission for over a year before similar additions were 
made to her, although no signs of weakness were shown. 
This incident shows that the very high speed obtained on 
trial, reaching 32 knots, should hardly be maintained 
against head seas in heavy weather. 

The Furious was similar to, but a modification of, the 
Courageous and Glorious, having about the same length 
and the same machinery, but the form of midship section 
was somewhat different, having a more pronounced bulge 
and a simpler form of main framing and structure of the 
hull. The armament also was different, each turret, in- 
stead of having two 15-inch guns, was arranged to carry 
one big gun of 18-inch bore, although arrangements were 
made to substitute pairs of 15-inch guns, if thought de- 
sirable later. ’ 

The order for this ship was placed with Messrs. Arm- 
strong about two months after that of Courageous, and 
she was to be finished in the shortest possible time. Early 
in the spring of 1917, however, the necessity for. having 
fast aeroplane-carriers became very obvious, and it was 
approved to fit Furious for this purpose. This entailed 
doing away altogether with the fore turret and making 
other considerable alterations. A large hangar was built 
on the forecastle deck, and a flying-off platform 160 feet 
long was arranged on the roof of the hangar, which was 
designed to house about ten machines. Later it was de- 
cided to remove the after turret as well, and a flying-on 
deck 300 feet long, extending from the funnel aft, was 
constructed. 

The secondary armament, which had consisted origi- 
nally of eleven 5%4-inch guns, was retained, with the ex- 
ception of one gun, the remaining ten guns being re- 
arranged. Four sets of triple 21-inch torpedo tubes were 
fitted on the upper deck aft, and one pair each side on the 
upper deck forward. 

After these alterations were completed, the ship was 
tried and commissioned in July, 1917, a speed of 31% 
knots being obtained with 94,000 shaft horsepower at 330 
revolutions. 

(To be continued.) 


New Regulations Approved by Steam= 
boat=Inspection Service 


On March 22, 1919, the Board of Supervising Inspectors. 
Steamboat-Inspection Service, adjourned, having con- 
vened in annual meeting on January 15, T9109. 

During the meeting the Board announced the rules and 
regulations relating to line-carrying projectiles and the 
means of propelling them, life lines for lifeboats, and 
approved the Hall line-carrying gun, which action was 
published in circular letters. The Board further amended 
rules relating to boilers and attachments, life-saving ap- 
pliances, licensing of officers of vessels, and other rules, 
and approved various kinds of life-saving appliances, fire 
apparatus and pipe boilers. 

The action taken on all of the subjects above referred 
to will shortly be published in a circular letter with title 
of “Eighteenth Supplement to General Rules and Regula- 
tions,” which will be furnished steamboat companies, 
boiler manufacturers and others concerned. When ready 
for distribution, the circular letter can be obtained from 
any board of local inspectors, Steamboat-Inspection 
Service. 
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Fig. 2,—Upper Yangtse Junk 


Shipping Possibilities of the Yangtse 
Kiang River 


Naval Commander Discovers Unusual Opportunities for Profitable 
Shipping on Chinese River—Types of Vessels in Successful Operation 


BY LIEUTENANT-COMMANDER H,. DELANO, U. S. N. 


HE United States gunboat Palos had hardly dropped 

anchor in the whirling waters of the Yangtse 
Kiang at the port of Ichang, China, one thousand miles 
from the coast, when the quartermaster-of-the-watch an- 
nounced that the master of a Chinese merchant vessel 
wished to see the commanding officer. I expected to see 
-a fat, well-fed native out of a job, who wanted to pilot 
the ship through the gorges and rapids to Chungking, 
whither the Palos was bound. Much to my ‘surprise a 
keen-eyed, vigorous American appeared, who announced 
the fact that he was the last American skipper on the 
Yangtse. 

The trip up river had been very tiresome; the weather 
was extremely hot; our coal was chiefly dirt, which made 
steaming difficult, and to add to our already numerous 
difficulties, every junk we met seemed bent on colliding 
with us, thereby causing us to steam miles out of our way 
to avoid them. So naturally all hands were tired and 
would have preferred turning in rather than entertaining 
a stranger. The first words of Captain Brown, as I shall 
call him, sounded promising; it was apparent that he 
needed no entertainment, so we lighted our pipes, got un- 
der the electric fans and listened to his story. 


THe Caprarin’s Story 


“For twenty-five years,” Captain Brown began, “I have 
steamed up and down this river and along the coast. When 
I first came out I served as mate on a small coastwise 
steamer—rotten craft even in thgse days, but they flew 
the American flag, which helped some. The river busi- 
ness began to boom, so I came up here and got my own 
boat, a new one of the China Merchants Line. You've 
seen her—the stern-wheeler now on the Changsha run, 
modelled after Mississippi steamboats. When I came up 
tiver, Chinese steamers flew the American flag because 
American capital was invested. The only other foreign 
flag was British; the Japs hadn’t horned in yet.” 


Captain Brown paused an instant tor breath, then 
bringing his fist down upon the table with a bang, as- 
serted, “There is money to be taken out of this river! 
The lower Yangtse lacks a lot of being crowded with 
shipping, while the upper river is as deserted as the Dead 
Sea. There is where a barrel of money can be made by 
a live American with sufficient capital to make a start.” 

Here Captain Brown hesitated long enough for me to 
interpose a question. ‘What,’ I asked, “is the reason 
why there is practically no shipping on the upper river 
when, as you state, a gold mine awaits the shipowner who 
operates up there?’ The captain’s reply was prompt. 
“The Chinese have filled the gorges with terrible tradi- 
tions,” he said. “Their tales make the rapids look like 
waterfalls to the folks living in the flat country. These 
people down here are bluffed, and that is all there is to it. 
The people who have the money listen to these tales and 
then duck. None of you officers has navigated the rapids, 
but you are going through in a few days. You don’t look 
like you are going to a funeral, and your ship isn’t built 
for the upper river, either. Look at the Shuhun. Paid for 
herself the first year and still running, making a mint of 
money for her owners every year and good for several 
years still. 

“There is no doubt in my mind about the wonderful 
chances for an American shipping company on the upper 
Yangtse, and that is why I came to see you. I have 
thought this thing out and am trying to interest capital. 
I may have to go to the States for backing, but I am giv- 
ing Americans out here the first chance. However, you 
people are probably tired, so I will not bother you to-night. 
Have tiffin with me on my boat to-morrow and I will ex- 
plain my plans.” The captain left the ship and we retired. 


Tue Mission OF THE PALOS 


The Palos was en route to Chungking Szechwan, West 
China, her station for the winter. Her function was to 
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“show the flag and to protect American interests.” Four 
hundred cases of stores ranging from boxes of tinned 
tomatoes to bales of waste had been shipped to Ichang for 
transshipment to Chungking, and the first thing to do was 
to arrange for shipment to go forward. Early the follow- 
ing morning I set out to accomplish this. At this time— 
midsummer of 1916—four companies were operating 
steamers between Ichang and Chungking. The Teh Yeh 
Company operated one steamer, the Lien Hwa, 366 gross 
tonnage and 13 knots, flying the Jardine Matheson house 
flag, a British concern. This steamer made several trips, 
but, due to lack of boiler power, could not be relied upon 
for regular service. 

The Szechwan Railway Company operated the steamer 
Tachuen, 250 gross tonnage, 13 knots. This steamer is 


Pa Meet y aude tiaieils susie nciaanpl anima aey = 
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Fig. 3.—U. S. Gunboat Palos 


still operating at a profit. Later in the year two additional 
steamers, the Chu Chuen and Chi Chuen, were put on the 
run. Their gross tonnage is 825, speed 11.5 knots; but 
they were under-boilered and could not make their de- 
signed speed, so were eventually laid up at Ichang. 

The Szechwan Steam Navigating Company was the 
only successful operating Company. In 1909 this com- 
pany began operating the Shutung, a small steamer of 37 
registered tons, which towed a barge of 159 tons capacity 
alongside. The Shutung was built in England and was so 
successful that the Shuhun was laid down. This steamer 
was designed for a deadweight capacity of about 300 tons, 
with a speed of 14 knots. 


Carco SPACE ON THE River Boats aT A PREMIUM 


Knowing the number of steamers supposedly in opera- 
tion, I thought my task of obtaining cargo space would 
be fairly simple. I was soon disillusioned, for every agent 
had the same formula ready—‘“No space.” We simply 
had to ship the stores, but even the extra inducement of a 
higher rate failed miserably. I thought of Captain Brown 
and his scheme and took a sampan out to his ship with 
considerably more interest than I had had the night before. 

After a good lunch the captain unfolded his plans. 


“The Shuhun is the best boat on the upper Yangtse,” > 


he began; “she has plenty of speed and sufficient cargo 
space to turn over a nice profit at the end of each run. 
I propose to have two such steamers to start with, owned 
by an American company, flying the American flag. You 
failed to get cargo space because there are several thou- 
sand tons ahead of you. My steamers will help carry that 
tonnage. 

“Examine these customs reports of last year,” he con- 
tinued, displaying voluminous reports of the year I915; 
“see the amount of business carried on between Ichang 
and Chungking! Apply the prevailing freight rates and 
you can figure for yourself that my boats will pay for 
themselves the first year and turn out a good profit be- 
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sides.” Here the captain’s pride asserted itself. “If 
Chinese,’ he said, “can operate steamers through the 
gorges and rapids, so can I.” After talking for an hour 
or more, examining the data he had compiled, and dis- 
cussing details of organization, I went away convinced. 

Our stores had to be shipped, so I went ashore to make 
another attempt to obtain shipping space. Freight 
charges go to the company, but “cumshaw” does not; 
therefore, but one course was open. A few substantial 
presents judiciously bestowed resulted in placing 225 
packages. Sixty packages measuring 102 cubic feet were 
billed out on the Chu Chuen at $1.00 U. S. C. per cubic 
foot. One hundred and twenty-five, 212.5 cubic feet, were 
billed out on the Lien Hwa at $1.05 U. S. C. per cubic 
foot. Forty packages, 68 cubic feet, were billed out om 
the Shuhun at $1.08 U. S. C. per cubic foot. The remain- 
ing 175 packages were billed out on two large junks at 
$.95 U. S. C. per cubic foot, and the following day started 
on their two-months’ trip to Chungking. The total cost 
of shipments can readily be seen; but, high as it was, the 
commissioner of customs thought we were very fortunate 
to obtain space at all. 


POSSIBILITIES FOR SHIPPING ON THE UPPER YANGTSE 


The object of this article is to show American shipping 
men the possibilities that exist on the upper Yangtse. The 
resources of the country are practically untapped and will 
remain so until adequate transportation.is available. The 
Szechwan Steam Navigation Company’s steamers Shutung 
and Shuhun have made good. They have successfully 
navigated the waters of the turbulent river, through beau- 
tiful gorges and over strong rapids, for years. Yet even 
at present there is more freight awaiting shipment than 
the steamers now operating can handle. The Shutung is 
too small to constitute a good investment, but the Shuhum 
is well designed and represents the best type of steamer 
for this service, therefore a brief description of this ves- 
sel is given. 


Twin-Screw, TUNNEL-STERN STEAMER SHUHUN 
The Shuhun was designed by Captain S. C. Plant, the 
premier navigator of the upper Yangtse, and was built by 
Yarrow & Company, Glasgow, in 1914 at a cost of 
$112,000, U. S. C. Captain Plant’s aim was to obtain a ~ 


Fig. 4.—Sections Through Machinery Space of the Shuhun 


vessel sufficiently powerful to negotiate the rapids under 
her own steam without the assistance of warping lines, 
and at the same time to be large enough to contain suffi- 
cient’ cargo space in order that it might operate at a profit. 

The designs contemplated a length of 190 feet, beam of 
30 feet, and a draft of 5 feet, with a full cargo load of 
300 tons. Machinery was designed to develop 2,000 horse- 
power at a speed of 14 knots. While building, designs 
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were altered somewhat, with re- 
sultant characteristics as follows: 
Length, 194 feet; beam, 30 feet Io 
inches; draft under full loading, 5 
feet 6 inches. The general features 
of design are fully shown on the 
plates reproduced by courtesy of 
Engineering, London, which pub- 
lished an article descriptive of the 
Shuhun in their issue of November 
6, 1914. 

The hull is divided into nineteen 
compartments by longitudinal and 
transverse bulkheads, fitted with 
watertight doors. There are four 
decks—main, upper, boat and awn- 
ing. Accommodation for European 
passengers and the officers is on the 
boat deck and consists of a dining 
salon and eight 2-berth staterooms for passengers, also 
captain’s, chief officer’s and chief engineer’s cabins, pan- 
try, galley, bathrooms and toilets, and steward’s cabin. 
Chinese first and second class passengers are quartered on 
the upper deck, the quarters consisting of a first class 
dining salon and eight first class, 2-berth staterooms, a 
second class salon and eleven 4-berth staterooms, purser’s 
‘cabin and office and assistant purser’s cabin. On the 
main deck there are accommodations for 170 native steer- 
age passengers, fifteen firemen and three engineers. In 
actual service, however, means have been found for the 
accommodation of 300 steerage passengers. In the fore- 
castle there are accommodations for four petty officers and 
twelve men, also a mess room for fourteen cooks and boys. 


PROPELLING MACHINERY 


The propelling machinery consists of two vertical in- 
verted triple-expansion engines designed to develop 2,000 
horsepower at 14 knots. Two double-ended watertube 
coal-burning boilers are installed. On account of the 
necessity for quick increase of speed to full power, oil fuel 
may be used in conjunction with coal. In practice, how- 
ever, the use of oil has been found unnecessary. 

The propellers work in tunnels, the after ends of which 
‘may be partially or wholly closed by hinged flaps. The 
flaps work automatically, so that at all conditions of dis- 
‘placement and draft they are always in the most efficient 
position. 

In order to preclude the possibility of the vessel being 
‘deflected from its course when entering a rapid, also to 
provide sufficient rudder area for proper steering when 
‘steaming through swirls and whirlpools, three balanced 
rudders actuated by hand and steam power are provided. 
‘There are two steam steering stations, one on the upper 
‘bridge and one in the wheelhouse. The hand steering 
station is also in the wheel house. The steam steering 
‘engine is located in the engine room. With both engines 
working at half power, the vessel turns within two lengths. 

There are five separate cargo holds having a total 
‘capacity of 16,000 cubic feet, and on a draft of 5 feet the 
vessel has a deadweight capacity of 300 tons. The vessel 
is lighted throughout by electricity, current being supplied 
‘by an oil-driven dynamo. 


An OpporTUNITY FOR AMERICAN SHIPPING 


The only means by which merchandise may be taken out 
‘of the provinces of Hupeh and Szechwan is by river. Al- 
‘though certain railway concessions have been granted, no 
roads have been built in this locality, and, due to the 
nature of the country, it must of necessity be years before 
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Fig. 5.—River Steamer Shuhun 


railroad facilities are available for extensive use. In the 
meantime, the shipping industry will be built up with 
profit to whoever engages in it. Those persons may as 
well be Americans as any other nationality. 

At the freight and passenger rates prevailing in 1916— 
which have not decreased, but, on the contrary, have 
materially increased—approximate receipts and expendi- 
tures may be determined, and thus an idea of the character 
of such an investment may be readily seen. For this pur- 
pose the following figures are shown: 


ANNUAL RECEIPTS 


TAM) CEO Tee OF CED A SW cocoosgo000000000000000 $16,000.00 
UG time? Chss prageages Ae YEN ca0dcoc00000000000000000 688.00 
44 second class passengers at $21.50..........0..ececeecuee 946.00 
ViOmsteeragempasScneersmatesl 0-0 Ommermtertiteitaieteilereielcteicietene 1,700.00 
PRotal Wu DMAtri Dvapyevver-parctacretereristereneievele ele aievvarelavereisrevereeers $19,334.00 
DownuEttipmnatesered ticeduone-haltaeeererieniisciieiieciicicicels 9,667.00 
otal Meroundetrips s-terlocteereteratarerereiieiioree re aiettenraciele $29,001.00 
Two round trips per month for 8 months, total annual 
SHIASINE gagooaounbocODdd ODdoo SmOn aOR OOUOOHOB AG onD OOO $464,016.00 
OPERATING EXPENSES PER MONTH 
UE) TOS OF Coll EH SVU (NSP Woo sccoccanc0000 $810.00 
150 gallons of oil at .75 per gallon............ 112.50 
Master i. cernciatettoa aioe aieiaelel eres 150.00 
Chiefiengineert merrier fon oe ce hioaiotices 100.00 
De pilots mmyter ene ve eters aera re eae ae eee elarcs oe ebeetde 90.00 
15 firemen, 3 engineers, 12 deck hands, 4 petty 
Oflicers mpl AmcoOksnandabOovSeetaverisicieisterdeteiiereniale 720.00 
Mota leper ONCHMEEEtitioeiieiericierieiercers $1,982.50 
Total for eight Nid isgn odoboone CUBUOADamaUn Ot oaaodonet $15,856.00 
Annual repairs, 20 percent of cost of vessel, assuming 
ST50;000Masmcosteracen ereoere elo See ee Eee econ 30,000.00 
Cost of maintenance while laid up for repairs, 50 percent of 
Operatin Smcostimerpaciiterctlele eierersvercioslersioieTeiereutieleleieiveioeiore 7,928.00 
Annual expenditures, exclusive of miscellaneous stores.. $53,784.00 


Thus if throughout sixteen round trips a steamer carries 
full cargo and passenger trip, the excess of receipts over 
expenditures would be $410,232. If it averages half load 
and passenger list, the excess would be $178,224. 

Ichang, Hupeh province China, is a very important port 
on the Yangtse Kiang River in a rich agricultural country, 
400 miles from Hankow and 350 miles from Chungking. 
Merchandise bound either way is transshipped at this point. 
The following data taken from the custom’s report of the 
year 1916 show the amount of tonnage handled during 


. that year: 
Steamers entered, 370 tonnage; freight entered, 231,461 
Steamers cleared, 367 tonnage; freight cleared, 232,280 


The foregoing does not include freight handled by junks 
and sailing vessels. 

Chungking, province of Szechwan, is the largest city 
in West China and is the shipping port of the province, 
also drawing from the provinces of Yunnan and Kwei- 
chow. The province of Szechwan alone has no less than 
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sixty million people, and the population of Chungking is 
estimated at six hundred thousand. The principal exports 
are silk, skins, wool, wax, hides, bristles, hemp, opium, 
musk and wood oil. Szechwan contains undeveloped de- 
posits of coal, iron, antimony, copper, and some silver and 
gold. The mineral deposits must of necessity remain un- 
worked until transportation facilities are more fully de- 
veloped. 

Considerably more freight is handled by junks than 
steamers, due to the undeveloped state of steam navigation. 
Junks make the trip up from Ichang to Chungking in an 
average of eight weeks, and consume two weeks in the 
trip down. 

Customs reports of 1916, showing the tonnage of freight 
handled during that year, is as follows: 


Tonnage 

Siearners Gitoredl, FB. ccccoccccsoococco0csosovcecce 15,244 
Sartlin'owyesselsrentened st 00Ose eee EE EEE eenceer 58,150 
Tho tal exes aa ee ee eer EEC eae 73,304 
Sweammens Glearacl, 2500000000000 0000000000000 00006 16,383 
Sailino@iviesselsmcleatedan GOO pean eee ier eee 27,643 
THOCA a ec ceccotaree ee oe hsrers AORTIC Pee SE 44,026 


In 1917 the Standard Oil Company began operating the 
steamer Meitan between Ichang and Chungking. This 
steamer tows a barge alongside designed for carrying oil 
in bulk and in tins. In the same year the Asiatic Petro- 
leum Company laid down a similar vessel for this service. 
No better evidence of the future prospects of West China 
can be had. The country must and will be developed; and 
even if this development is slow, present trade conditions 
demand additional steam vessels. 

The practicability of navigation of the upper Yangtse 
for steamers less than two hundred feet in length is 
not widely known at present. In these reconstruction 
days, when people of all nationalities are reaching out for 
business, the possibilities of the upper Yangtse country 
will become known and the early investors will reap hand- 
some profits. American shipping interests should not al- 
low other nations to be the first on the ground. 


Progress of Shipbuilding in China* 
FTER forty-four years of steam navigation in China, 
the shipping is still largely owned and controlled by 
foreign interests. In 1917 there were eighty-seven steam- 
ships engaged in Chinese coastwise trade, only twenty- 
seven of which were Chinese-owned; and in March of the 
same year 1,077 vessels of all types, aggregating 76,425 
tons, were plying on inland waters, only one-fifth of which 
were Chinese-owned. It is natural, therefore, that in at- 
tempting to put the country on a self-sustaining basis the 
Chinese should regard shipbuilding and ship owning as 


important factors. The remarkable accomplishments 
TABLE | 
1915. 1916. 1917. 

NATIONALITY. 
Number. | Tonnage. | Number. | Tonnage. | Number.| Tonnage. 
Chinese....... 141,965] 24,159,009} 136,501] 23,397,109} 146,900} 24,022,817 
iBritishseeeeee 33,339] 37,675,657 34,132] 35,840,573 34,902) 33,576,217 
Japanese......] 20,141] 23,873,016] 21,598] 24.233/835| 22454] 24'581.647 
RUSS an scterierer 4,573} 1,922,055 3,790} 1,545,085 3,276] 1,429,200 
American...... 3,148 804 414 3,082 799,913 3,609} 1,125,155 
All othen..... 3,421] 2,228,854 2,913} 2,203,586 2,332| 2,172,013 
shotalemeeterer 206,887| 90,663,005} 202,016] 88,020,101) 213,473) 86,907,049 


* Prepared by the Latin-American Division, Bureau of Foreign and 
Domestic Commerce, and published in Commerce Reports. 
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which have marked the past few years in Chinese ship- 
building have more than reflected the universal interest in 
this industry because of war conditions and have regis- 
tered a certain declaration of independence on the part 
of Chinese merchants. a; 


CarrRYING TRADE SHOws DECREASE 
The total shipping tonnage, foreign and coastwise, enter- 
ing and clearing for the years 1915, 1916 and 1917 was as 
shown in Table I. 
The following figures show the nationality, number and 
tonnage of ships engaged in the Chinese coasting trade 
for the year 1917: 


Entries. Clearances. 
NATIONALITY. | 
Number.| Tonnage.) Number.} Tonnage. 
Chinese sviccnta tere ae 48,185] 9,494,867, 49,310 9,461,851 
IBTItISHS. Geeta eee ee Ore 12,966} 13,199,778 12,947} 13,112,950: 
JAPANESE Erase ee ee Cee 8,274| 8,653,325 8,338] 8,729,463 
(Americansace choca ene none 1,425 229,819 1,418 252,977 
IRUSSLanptol reenter eeae Oe 1,240 522,866 1,206 508,533 
INU Gees cundagocoedbud soe codecs 565 317,570 556 297,105 
Motalhy bison se hci ae ee One 72,655) 32,418,225 73,775) 32,362,879: 


The advantage these figures show for Chinese shipping 
is more apparent than real. Only a small number of the 
vessels under Chinese ownership are of more than 600 
tons, and there are only twenty-seven that can be classed’ 
as steamships. Owing to inadequate railroad facilities, 
any serious decrease in shipping tonnage engaged in 
coasting trade restricts the inland commerce of the coun- 
try ; thus when the total foreign and coastwise tonnage en- 
tered and cleared drops from 90,663,005 tons in I914 to: 
86,907,049 tons in 1917, the effect is serious. 


War ACTIVITIES OF CHINESE SHIPYARDS 


The oldest and largest shipbuilding concern in China, 
the Kiangnan: Dock & Engineering Works, at Shanghai,. 
is controlled by the naval board of the Peking Government.. 
Originally designed as a navy yard for repairs to foreign-- 
built Chinese warships, it was placed at the disposal of 
the United States Government in July, 1918. Arrange- 
ments were then made for the construction of four 10,000-- 
ton ocean steamers, and an option was given for eight 
more of the same capacity, the steel being shipped from the . 
United States and all other material being supplied in: 
China. At the same time the British Government con- 
tracted with the Hongkong & Whampoo Dock Company 
(Ltd.) for six standard steel ships, one of 5,000 tons and’ 
five of 8,000 tons each, four of which are to be constructed 
with American steel. The New Engineering & Shipbuilding 
Works at Shanghai, which has a capacity for six ships of 
5,000 tons, is also building two ocean-going vessels of 
2,000 tons each; and the Shanghai Dock & Engineering 
Company, a British concern with five ways, has under- 
taken the construction of five standardized ships of 5,000° 
tons. . 

The Kiangnan Dock & Engineering Works at Shanghai 
employs from 1,200 to 1,500 men. When occasion re-- 
quires, the plant works twenty-four hours a day in three 
shifts. The yard has twelve ways, is fitted with a modern 
equipment for construction, and has a dry dock capable 
of handling vessels up to 544 feet in length. In Shanghai 
there are about 5,000 men engaged in shipbuilding work, 
and in Hongkong about twice that number. The Chinese: 
workmen are not nearly as fast as American builders, but 
their work is equally dependable. Their skilled mechanics. 
are thorough and reliable. When they build a ship it is- 
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put together with the utmost care that mechanical in- 
genuity makes possible. 


Raw MarTertaAts AND Laspor PLENTIFUL 


Whereas the steel for the first ocean-going ships to be 
constructed in China has necessarily been imported, it is 
predicted that in the near future China, possessing all the 
necessary raw materials in abundance, will be able to con- 
struct and equip ocean-going vessels entirely of domestic 
materials. There is also abundant timber for wooden-ship 
construction, and the many small yards capable of turning 
out one or two vessels up to 600 tons each will not suffer 
from a shortage of the necessary materials. Eighty million 
feet of timber are imported annually into Shanghai alone, 
and a like amount was in storage there in 1917. 

It is estimated that there are 300 first-class Chinese ship 
carpenters in Shanghai capable of working from drawings, 
and 600 good helpers who can, with suitable supervision, 
produce work equal to American or European workmen. 
Although working slower, they are quick to adapt them- 
selves to modern tools and machinery. 


INLAND AND CoAstWisE TRADE 

The two leading Chinese shipping companies are the 
China Merchant Navigation Company and the Ningpo- 
Shaohsing Steam Navigation Company. The former, es- 
tablished in 1873, has co-operated with the Government 
since 1892, and has also worked hand in hand with the 
leading foreign shipping concerns. The following is a list 
of ships owned by this company: 


Year 
Name OF SHIP. Line Built Tonnage. 
Man g-ShuUN Tec Peiyang ease ant ee. 1875 1,300 
ILE God ODO RONOO CD OIABOOG DONA s on enee 1881 2,800 
IG Dino deoB OUR eB D Od StS (@@s0o00c0000003000000|| IK 1,100 
RercHing sey anciea ieee toc Ce agocute aunt nee 1883 1,539 
IKwang=Chisttgen ecco GA PAA eee ste te ks 1887 505 
Hsin-yu pLoosaonnopoednondes lis oSdaeUsnaatocn amie 1889 1,629 
Gipahoncdss cape seen 1891 1,846 
1892 1,846 
1894 2,475 
1897 1,857 
1897 1,962 
1900 2,962 
1905 2,000 
1906 2,146 
1906 2,100 
Kiang-foo 1873 4,000 
KGTB-Msa8' obandooosubEne 1873 4,000 
IKaane-viun gene a0 DUGolO aD EAU M Oe 1876 3,500 
Kaan g-kWat nee en: do Sowa TSCA HOOD ite 1876 5,500 
Kiang-hsin 1905 3,372 
IK Gil ini peer tres hee itil: 1885 250 
Kpeisleesnen nan eee en 1893 879 
Kiang-tien. 1870 3,800 
Hai-tien. 1874 1,300 
Hai-an : 1874 1 300 
VENEER (is iaislole ona. Amoy-Swatow........... 1890 1 343 
Chi-yuan Hongkong-Canton....... 1891 3,000 
LOUD oao ABA GOR Brae dO sititte csicionee aa} 51883 3,000 
IKWane-tah enone OOSe Ata ctote munpoaae 1883 3,000 
IM €2=f OOM Cet shin cae: Coweta ort iia 1870 2,500 
‘Kaanc-tune ener eens Canton-Macao.......... 1870 566 
| 


The Ningshoa Steamship Company has two vessels, 
of 1,300 and 999 tons, respectively, which ply between 
Ningpo and Shanghai, and up the Yangtse River to 
Hankow. Two companies, the Yuen On and the Shiu On, 
maintain a ferry service between Hongkong and Canton; 
the Szechwan Steam Navigation Company operates two 
steamers on the upper Yangtse Rapids, and three other 
small steamers, owned by Chinese companies, also operate 
_on this waterway. 

In addition to the above, motor-boat service is main- 
tained on the Kueikiang River in South China, with an 
extension on the West River, despite the difficulties of 
navigation at some seasons of low water. These boats are 
of about 60 tons and burn liquid fuel. 

There is little doubt but that the present war incentive 


MARINE ENGINEERING 


399 


to Chinese shipbuilding will witness a replacement of the 
old and slow vessels with newer and faster types. It may 
even lead to the creation of a large seagoing fleet of 
Chinese vessels. The war has awakened China to its 
capabilities as a shipbuilder, and experience has shown 
China the advantages of being a shipowner. With the 
proper encouragement the shipping industry there may 
prove itself only the harbinger of industrial awakening 
and the forerunner of economic independence. 


Registered Japanese Shipping 

The Japan Advertiser states that, according to latest 
investigations made by the Department of Communica- 
tions, the vessels registered in Japan at the end of Decem- 
ber, 1918, consisted of 2,641 steamers, aggregating 2,310,- 
959 tons, and 12,431 sailing vessels of 857,556 tons. 
Steamers over 1,000 tons numbered 616, with a gross ton- 
nage of 1,859,349, the particulars being as follows: 


Gross 

Classification Number Tonnage 

UTHO) 1) AOD WSs oaconccocccacaccvvcs ASH 334,088 
ZIOOOMLON GOOORLONSy) coe heeess roe one are 144 348,354 
BGO WO) ALGO) WOMNS5 6 b0000d0000000000000 96 320,907 
AYTTD (1 FTO) WONG. cab c0d0000cc00000006 30 175,948 
FOOD (© O(TO WOMGocacccccccescocccccss Al) 279,513 
OCCD WO PTD WMGs6 00 00c0ccsec0ccccenc 23 146,199 
/LOOORLORS COORLONSEE EERE EEE EEE: 13 98,266 
CTO tO. OQWCO WOMGs ooo sccascoovacccaace I 8,150 
OYTTD) 11) TWOMOOO) HONG. oo odcccaccsnongaccd 8 76,028 
OVS? WOCTD WODGs coo oooasaoscovcoedov0e 6 71,896 
otalbeseeer ta icictten Sores oe ee 616 1,850,349 


During the war boom in 1917, the shipbuilding slips in 
Japan totaled 145, but about 40 of the smaller shipyards, 
established to take advantage of the boom, have since 
been closed, so the present number of slips is 105. This 
loss occurred chiefly in slips for small vessels, which were 
built by shipyards of comparatively limited means, and it 
is said that in future efforts will be concentrated on the 
construction of large vessels, though at present the Japan- 
ese shipbuilding industry is very depressed. 


Composite Ships Being Fitted with 
Diagonal Strapping 

An innovation in composite ship construction was in- 
troduced recently by R. A. Polhamus, naval architect of 
the Mobile Shipbuilding Company, Mobile, Ala., with the 
view of adding strength to the hull and eliminating vibra- 
tion. This innovation, consisting of diagonal strapping in 
the hull, was first utilized in the Dalgada, the third of a 
fleet of six 3,500-ton composite vessels for the Emergency 
Fleet Corporation. 

On the trial trip of this vessel there was a noticeable 
absence of vibration, and so well pleased were the execu- 
tives of the company with the results that it was decided 
to install the strapping in the three remaining ships, the 
Balosara, Obak and Oyaka. The pleasing surprise came 
when the Morganza, the second ship of the fleet built by 
the Mobile company, was ordered to Mobile from New 
Orleans to be fitted with the strapping. The Morganza, 
since acceptance, has been operating for the United Fruit 
Company out of New Orleans to Cuba. The Buckhannon. 
of similar type, built at Slidell, La., which is also at the 
Mobile yard for additional work, is likewise being fitted 
with the diagonal strapping at the order of the Emergency 
Fleet Caiporaiiann 
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Fig. 2.—Waterfront of Atlantic Corporation Yard 


Shipyard of the Atlantic Corporation 


Five-Way Plant for Building Steel Ships Established at Ports- 
mouth, N. H.—Facilities for Training and Housing Workmen 


BY C. E. DOWNTON 


HE Atlantic Corporation, Portsmouth, N. H., was 

organized in December, 1917, for the purpose. of 
building steel cargo ships for the United States Shipping 
Board Emergency Fleet Corporation. Ten vessels of the 
Robert Dollar type were allotted under a contract that 
called for the complete fabrication, construction and equip- 
ment of the ships ready to receive crew and cargo. 

The yard, which was secured through purchase of the 
plant of the Colonial Paper Company, consists of 125 
acres of land located at Freeman’s Point, one mile north- 
west of the city of Portsmouth on the banks of the Pisca- 
taqua River, a district made famous through the ship- 
building achievements. of our first admiral, John Paul 
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Jones, who personally supervised the construction of many 
naval vessels used in our country’s early struggles for 
independence. Among them were the American and 
Ranger, which rank with the best of our early battleships. 
Furthermore, the latter was the first ship to hoist the 
“Stars and Stripes” to its masthead. 


Famous Suries Burtt at PortsMoUTH 


Later history records the building of the Kearsarge, 
Admiral Farragut’s flagship, and many noted clipper ships 
of the kind comprising our early merchant marine in the 
days when America proudly ranked among the foremost 
nations of the earth in commerce bearers. 


Fig. 3.—Shipways, With Material Storage and Assembling Space in Foreground 
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Fig. 4.—Interior of Shop Building, Showing Type of Construction 


In earlier days, Portsmouth was a rival of Salem and 
other New England coast cities in their quest for trade, 
and many landmarks remain of days when the toilers of 
the seas made up the greater portion of our substantial 
population along the Atlantic coast. Under these cir- 
cumstances it was but natural for Portsmouth again to 
come to the fore when shipbuilding assumed such impor- 
tant proportions in the attempt of the “great generals of 
industry’ to meet the war emergency. 


Suops AND OFrrFice BuILpINGs 
The permanent structures used for manufacturing pur- 


poses at the yard are of substantial mill construction well 
located and easily adapted to the requirements of ship- 
building. The buildings under roof contain approximately 
483,000 square feet of floor space, 413,000 square feet of 
which is now being utilized, and plans have been formu- 
lated requiring additions to the machine shop and foun- 
dries. The location of the main office building interfered 
with the placement of shipways Nos. 4 and 5, necessitating 
its removal intact to a position two hundred yards west 
and directly in front of the manufacturing buildings. 

The yard has five shipways, each capable of accommo- 
dating a vessel 450 feet in length, but which can be ex- 


Fig. 5.—Partially Finished. Plate Shop 
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Under Construction on Shipways 


Fig. 6.—Vessels 


/ \f 
\ 


Vv 
Xe 


Oe 


Fig. 7.—View of Shipway, Showing Portable Tower Cranes for Handling Material 
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Engine Built by Atlantic Corporation 


tended to take a 600-foot ship. The shipways consist of 
central keel blocks resting on piling, while the launching 
ways are laid on concrete blocks and piling. 

The gantry ways, used for serving materials of con- 
struction, rest on piling and are each equipped with two 
electric boom revolving tower cranes. Brownhoist: & 
Browning locomotive cranes are used in handling the 
materials in the yard. A transfer table at the end of the 
ways permits the shifting of the gantry cranes from one 
way to another. The excavation for the ways was begun 
in February, 1918, and the first keel was laid on May 23, 
1918. 

The river in front of the ways has an average width of 
500 yards and a depth at mean low tide of from sixty to 
seventy-five feet. The banks drop off abruptly at the end 
of the launching ways to a depth of over thirty-five feet. 
The river empties into the Atlantic Ocean two miles east 
of the plant and the depth of water throughout this dis- 
tance ranges from forty-seven to one hundred feet. 


PLATE SHOP 


The ship shed, which covers an area of 141,000 square 
feet, contains the plate and angle furnaces, bending slabs, 
hydraulic presses, hammers, forges, shears, planers, bend- 
ing rolls, punches, joggling presses, etc. There is also 
ample space for the assembly of frames, brackets, smoke- 
stacks, spars, masts, small bulkheads, shaft stool, etc. 

The plate racks for storing incoming materials are lo- 
cated at the west side of the ship shed. Four rows of 
racks are arranged to receive plates on edge. The cars 
are run in on spurs from the Boston & Maine Railroad, 
each spur serving two rows of racks. The plates are 
brought into the ship shed on cars to the laying-out tables, 
from which point they move in the proper sequence of 
operations, progressing toward the east side. Two over- 
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head Northern Engineering electric traveling cranes of 
ten tons capacity, a small locomotive crane, numerous jib 
cranes fastened to the building columns, several electric 
trucks and platform trucks are used in handling the ma- 
terial within the ship shed, three sides of which, in addi- 
tion to a portion of the roof, are of glass, thus giving full 
use of natural illumination. 

A standard gage track enters the southwest corner of 
the ship shed and passes through the building to the south- 
east corner for the delivery of materials to the hulls, spur 
tracks radiating to each ship gantry way and outfitting 
dock. 

Larger bulkheads, shaft tunnels and fantails are as- 
sembled in the yard near the shipways. Fabricated ma- 
terial in small allotments can be stored at the head of 
the ways. 

The machine shop is particularly well equipped with 


cranes and machine tools suited to the manufacture of 


medium-sized marine engines. Triple-expansion engines 
of 2,800 horsepower are to be used in the present vessels. 


Power PLANT 


All machine tools and other equipment are either elec- 
trically or pneumatically operated, the power being gen- 
erated in a central power plant of 1,060 kilowatts capacity 
made up of the following machines: 


One 500-kilowatt, 600-volt, 3-phase alternating current 
Curtis generating set. 

One 400-kilowatt, 220-volt direct current General Elec- 
tric generator, Corliss engine-driven. 

One t100-kilowatt, 220-volt, direct current Sturtevant 
vertical engine-driven. 

One 60-kilowatt, 600-volt, 3-phase alternating current 


generator direct connected to Sturtevant high-speed hori- © 


zontal engine. 

The turbine is supplied with the necessary condensing 
apparatus. 

The boiler house is equipped with four 500-horsepower 
Babcock & Wilcox boilers fired with Rielly stokers; also 
modern fuel- and ash-handling apparatus. 

The ground floor of building No, 2 contains the general 
stores, electrical department, pneumatic tool room; second 
floor, the joiner shop, riggers’ loft, division of mold loft, 
and a restaurant with a seating capacity for four hundred, 
and the third floor contains the ship stores, engine and 
hull drafting rooms, blue printing and main mold loft 
with a free area of 29,000 square feet. 


TRAINING OF WORKMEN 


Special attention has been given to educational develop- 
ment; training of unskilled men for riveters, chippers and 
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Fig. 10.—Main Office Building 


calkers, holders-on, heaters, etc., following the plan used 
by the Westinghouse companies through the use of skilled 
mechanics as instructors. Many of these men have had 
the advantages afforded by the training center established 
through the efforts of the training department of the 
Emergency Fleet Corporation. 

Skilled and unskilled men are sent through the training 
department by the employment department, assignments 
of skilled men being made to the various departments 
after they have been tried out by the training department. 
The unskilled men are kept under instruction for a sufh- 
cient time to enable them to do the work of the particular 
craft for which they have been engaged, re- classification. 
being made according to the gehattale laid down by the 
Shipbuilding Labor Adjustment Board. 

This training is carried through in connection with the 
construction of one hull, which is devoted almost ex- 
clusively to this work. New employees, old employees 
transferred to new crafts, and unskilled men who have 
been under training are followed up through weekly in- 
vestigations by the employment department for a period 
sufficient to learn their capabilities for the work. Those 
unable to qualify after a reasonable time are either re- 
classified, changed to more suitable work or discharged. 

Classes in blue print reading and ship terms are avail- 
able three evenings per week from 6:45 till 9 o’clock in 
the Portsmouth High School building. 

It is the purpose of the management to institute a more 
comprehensive course of training covering apprenticeships 
in the various crafts; also special courses for the develop- 
ment of foremen, leading men and skilled mechanics in the 
science of their trades, making a detailed study of the 
trade, the job and the man, and the executive qualities re- 
quired to properly direct the work. 


Fig. 11.—Beginning of Yard Construction 


Fig. 12.—Way No. | Six Days After Laying of First Keel 
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Fig. 13.—S. S. Kisnop, Launched January 18, 1919 At 


Attention has been given to promote the best interests of 
the workers, and any venture that tends to improve their 
contentment is encouraged. There is a branch bank for 
the convenience of the workmen, the Employees’ Refer- 
ence Committee and a suggestion system. 


HousinG FaciLities 

The housing facilities of Portsmouth soon proved in- 
adequate, a condition that assumed 
very serious aspects until the Emer- 
gency Fleet Corporation undertook 
the development of a housing plan 
in an exejepeint property of approxi- 
mately 60 acres, known as Atlantic 
Heights, where eight dormitories 
were erected, each containing forty- 
eight single rooms furnished com- 


plete. The buildings are steam 
heated and _ electrically lighted, 
screened windows, three showers 


and a tub bath on each floor, lava- 
tories and a large living and writing 
room, and, in addition to the above, 


two hundred and seventy-six houses Fig. 


were erected, varying in size from 
four to six rooms, containing every 
modern improvement. These houses 
are of the best building construction. 
The vessels being built are of the 
Robert Dollar type of 8,800 tons 
capacity, 427 feet in length, 54 feet 
beam and 24 feet depth. The first 
ship, the Kisnop, was launched 70 
percent complete on January 18, 
1919, eight months from the laying 
of the keel. This vessel was out- 
fitted at the mooring dock at the 
south section of the yard and was 
ready for her trial trip on May 1. 
The second vessel was launched 
May 3, 1919, 85 percent complete, 


MARINE ENGINEERING 


JUNE, I919 


and others are expected to follow in 
rapid succession. This compares 
favorably with the results obtained 
at similar yards where construction 
work was carried on contempora- 
neously with shipbuilding and the 
men had to be trained in the knowl- 
edge of the crafts applying to the 
art of modern ship construction. 


Norway’s Shipping Losses Dur- 
ing the War 

The Royal Norwegian Navigation 
Bureau has officially announced that 
Norway’s loss at the end of 1918 
comprised 629 steamships, aggregat- 
ing 1,031,360 gross registered tons; 
178 sailing vessels, aggregating 
194,777 gross tons; 17 motor boats, 
aggregating 10,591 gross registered 
tons, and 5 barges, aggregating 3,327 
gross registered tons, seit a total 
of 829 vessels, aggregating 1,240,055 
gross registered tons. The loss of 
human lives was 1,155. 


the outbreak of the war in 

1914, Norway’s registered merchant 

fleet comprised 3,405 vessels, aggregating 2,626,708 
gross registered tons. The loss, Sheneliors, calculated 


on a percentage basis, is 24.11 percent of the vessels and 
47.08 percent of the tonnage. Norway’s war loss is there- 
fore without comparison the greatest of the Scandinavian 
countries. On January I, 1919, 155 steamships and motor 
boats, aggregating approximately 94,000 tons, were under 
construction in Norway. 


14.—View of Dormitories, Atlantic Heights 


Fig. 15.—Bird’s-Eye View of Atlantic Heights 


Fig. 1.—View of Waterfront at the Jacksonville Outfitting Yard, Showing Six Completed Vessels at the 


Dock 


Quick and Efficient Machinery Installation 
by Jacksonville Plant 


Records Made by Jacksonville Outfitting Yard in Fitting Out Emer- 
gency Fleet Vessels—War Plant to Be Continued as Repair Yard 


BY E. T. HOLLINGSWORTH, JR. 


EALIZING the absolute necessity of quick installa- 
tion of machinery in the ships being constructed by 
yards of the South Atlantic for the Shipping Board in 
order to get the vessels ready for service, John Clarence 
Temple, of Newport News, Va., general manager of the 
Jacksonville Ship Outfitting Yard, Jacksonville, Fla., se- 
cured a contract to install the machinery in twenty 3,500- 
ton Ferris type hulls in February, 1918, and on April 15 
(less than one month from the time work was commenced 
on the big plant in Jacksonville) a crew of skilled me- 
chanics, the necessary buildings, appliances and acces- 
sories were in readiness for the arrival of the first hull. 
As has been demonstrated during the war emergency, 
ship construction by unskilled labor is enough to try the 
patience of more patient men than those at the head of 
the big new industry. In those plants, however, wherein 
hulls have been built by unskilled labor in fairly good time, 
when it came to installing the machinery in the vessels, in 
many instances, the 3,500-ton ships, which required eight 
months to build, also required a like time to get ready for 
their sea trials. 

In securing this contract, therefore, Mr. Temple, who 
had had considerable experience in similar work for the 
government, realized that, unless he could bring to his 
yard men who were experts in their respective trades, the 
deliveries of ships for service would be no farther ad- 
vanced than if the builders themselves were doing the 
work. On August 29, however, when the first vessel 
sailed from the plant for her sea trial, the advisability of 
securing skilled workmen in machinery installation work 
was demonstrated 


Recorp Is Mapr 


From July 2 to November 12 the Jacksonville Ship Out- 
fitting Yard installed the machinery in seven 3,500-ton 
Ferris type ships, and on this date, when the Shipping 
Board was calling for quick deliveries, the plant decided 
to go out after a record. On November 12, at noon, the 


steamship Tyee, built by the Morey & Thomas shipyard 
in Jacksonville, was towed to the docks of the Jackson- 
ville Ship Outfitting Yard, and on November 26, exactly 
twelve and one-half working days from the time the vessel 
arrived at the plant, she stood her dock trial. This record 
has not been duplicated in the ship machinery installation 
annals of the United States, although several very close 
records have been announced, and clearly shows that, in 
addition to being skilled in their respective trades, the men 
must maintain at all times the utmost loyalty to their 
employer. 


Sete. SS 


Fig. 2.—Fifty-Ton Derrick With 125-Foot Boom 
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Fig. 3.—First Two Ships Completed 


From July 2, 1918, to the present date, the Jacksonville 
Ship Outfitting Yard has completely outfitted fifteen 
Ferris-type hulls, and holds contracts for several addi- 
tional vessels of this type, as well as contracts to install 
the machinery in two 7,500-ton concrete tankers being 
built by the A. Bentley & Sons shipyard in Jacksonville 
and two 3,500-ton concrete yessels being constructed by 
the Liberty Shipbuilding Company, Wilmington, N. C. 


Work Is SySTEMATIZED 


Under the guidance of Superintendent J. V. Borum, 
work at the Jacksonville Ship Outfitting Yard has been 
systematized to the highest degree. When the peak load 
of ship machinery installation was reached last fall, just 
before the armistice was signed, this plant was employing 
approximately 700 men (skilled workmen at their particu- 
lar trades), and never had there been the least labor 
trouble to mar the serenity of the plant. , 

In connection with the extreme loyalty shown by the 
men for the plant at all times, and the highly efficient 
work they have performed, Mr. Temple states that, after 
having made a study of working men in the aggregate, 
he has arrived at the conclusion that, in order to obtain 
the maximum results at minimum expense, it is necessary 
for the employer to show marked consideration for his 
employees’ welfare. When the plans of the plant were 
first drawn they included a small hospital, adequate eating 
facilities and complete and up-to-date san‘tary appliances. 
“The men realized our interest in their welfare,” de- 
clared Mr. Temple, “and they felt that we looked upon 
them as a part of our organization, and not as mere in- 
animate pieces of machinery which could be replaced 
promptly if so desired.” 

According to men who have visited the plant from big 
shipbuilding yards of the East, the facilities for machinery 
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at the Jacksonville Outfitting Yard 


installation in ships at the Jacksonville Ship Outfitting 
Yard are unsurpassed in the United States. The plant 
includes a blacksmith shop, machine shop and pipe shop 
capable of taking care of any repair work which might 
come to them. The waterfront is served by a locomotive 
crane with a capacity of fifteen tons and a traveling der- 
rick with a capacity of fifty tons, the latter having a boom 
125 feet long, making it possible to lift heavy machinery 
from ship to workshop, or from workshop across one ship 
and into the hold of anther moored alongside. 

Another record made by the yard, which is worthy of 
mention, is the fact that during the nine months’ history 
of the plant there has never been a serious accident. This 
last should be accredited to the efficiency of the safety 
organization and the alertness of the foremen. 

The officials connected with the Jacksonville Ship Out- 
fitting Yard include J. C. Temple, general manager; J. V. 
Borum, superintendent; O. E. Eriksen, general foreman, 
and N. H. Franks, purchasing agent. 

The foremen of the various departments are: C. H. 
Blackburn, assistant general foreman; T. Eriksen, fore- 
man outside machinist; J. R. Barker, foreman inside ma- 
chinist; William Linder, foreman boiler maker; F. M. 
Rainey, foreman pipe fitter; R. H. Beazlie, foreman elec- 
trician, and J. Carraras, foreman ship carpenter. 


To ContTINUE WorK 


Although started primarily as a war industry to take 
care of the ships being constructed by the Shipping 
Board, the success of the Jacksonville Ship Outfitting 
Yard has been so marked that the concern has decided 
to continue the operation of its plant in the future and 
repair such vessels that might come to Jacksonville or the 
South Atlantic after the last hull contracted for by the 
Shipping Board is steaming her way to foreign ports. 


The Follow-Up Department at Squantum 


Special Department Organized at Squantum Plant of Bethlehem Shipbuild- 
ing Corporation, Ltd., to Eliminate Delays in Executing Rush Contracts 


BY G. HOBART STEBBINS 


| the fall of 1917, after the new Squantum works of 
the Bethlehem Shipbuilding Corporation, Ltd., had 
been authorized, the officials of the old Fore River plant 
were confronted with the proposition of building up a 
new organization of seven thousand men. The Squantum 
yard was to specialize upon destroyers, and the Navy 
Department was placing every possible emphasis upon the 
necessity for building these vessels quickly and in quantity 
In the organization of the new yard, the old Fore River 
plant gave every possible aid, but with its own rapid ex- 
pansion it had difficulties enough of its own. Materials 
for the construction of the destroyers were coming from 
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all parts of the country, and at a time when freight con- 
gestion was at its worst. These conditions, together with 
the impossibility of getting experienced shipbuilders, made 
the proposition a difficult one. 

The first step in building up a new organization was the 
appointment, by the manager of the Fore River plant, of 
the new superintendent. The company was very fortunate 
indeed in having for this position a man of exceptional 
caliber and one thoroughly schooled in shipbuilding. Upon 
the new general superintendent fell the burden of or- 
ganizing Squantum, although the officials of the parent 
plant gave every possible co-operation. The next move 
in organizing the Squantum works was the selection by the 
general superintendent of his superintendent. The two 
men worked out further details of organization together. 
The plan of organization was first thought out thoroughly, 
and then each department head was selected from the 
material available. The foremen were picked one by one, 
as also were the heads of the office departments. 

In addition to this there was built up a special depart- 
ment called the “follow-up department.” This consisted 
of seven independent departments, each corresponding to 
one or more of the yard departments, and each responsible 
directly to the superintendent. In contrast to the foremen, 
who were practically all experienced men, well seasoned 
in their respective trades, the follow-up men were young 
men, picked rather for their training and initiative than 
for their familiarity with destroyers. Some of them had 
already had good shipbuilding experience, while others 
were entirely new to this work. They were all hired 
weeks before their actual work was under way, in order 
that they might have time to get acquainted with their 
work. 

The plan of organization established at the Squantum 
works is shown below: 


The duties of the newly organized follow-up department 
were as follows: 


I. To schedule all work for the corresponding produc- 
tion department. 

2. To record work done and submit to the superinten- 
dent a progress report each week. 

3. To keep corresponding production department in- 
formed on their work holding up the department. 

4. To keep other follow-up men informed on their 
work holding up the department. 

5. To be responsible for the delivery of all necessary 
materials and products bought from outside the plant. 

6. To provide all materials and products found neces- 
sary, but which were not covered by outside order. 

7. To take up with the drawing room all matters of 
changes and delays in drawings and bills of material. 

8. To take up with the government inspectors matters 
relating to inspection of material and proposed changes in 
construction. 

g. To perform other work of technical, engineering or 
clerical nature that circumstances might bring: up. 


The first use made of the follow-up department was to 
get out schedules of all work to be done in each depart- 
ment. These schedules were based on a master schedule 
giving laying of keel, launching and delivery of each ves- 
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sel. The master schedule itself gave the earliest dates 
that the leaders of the corporation thought possible. In 
making up schedules, the follow-up men were in constant 
consultation with one another because every department 
was so closely connected with each of the others. 

For an example of the method of procedure, take the 
scheduling of the spring bearings. The outside machinists 
need these in place soon after a boat is launched in order 
to proceed with the installation of the line shafts and re- 
duction gears. This, then, gives the structural depart- 
ment the date upon which the spring bearing foundations 
must be completed. The plate and angle shop must get out 
the plates and shapes early enough to give the structural 
department time for erection and riveting. The machine 
shop must deliver the spring bearings to the outside ma- 
chinists at launching. This means that the shop must 
machine the brasses and send them to the pipe shop to 
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terials and products for the emergency contract, many 
items were necessarily overlooked. When such instances 
were brought to the attention of the follow-up men, it 
was part of their work to get them ordered both for im- 
mediate needs and in quantity for the entire contract. It 
also frequently happened that, although items were on 
order, delivery could not be obtained in time for the first 
vessels. Here the follow-up man had to find a way out 
of the difficulty, either by using some allowable substitute, 
by borrowing from the old plant at Quincy, or by locating 
it in the local market. 

The follow-up men found another important function 
in getting drawings and bills of material corrected. ‘hes 
contract covers the first destroyers of the type to be 
built, and many alterations and additions had to be under- 
taken on the first vessels. The follow-up men, in many 
cases, collected the necessary data for these changes them- 


Fottow-Up DEPARTMENT AS Now EsTaBLISHED AT SQUANTUM PLANT 
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have the cooling coils brazed in. The brasses then come 
back to the machine shop to be finished-machined and as- 
sembled. The assembly calls for a brass cover, which must 
be made up by the sheet metal shop. Each of these depart- 
ments therefore must arrange its schedule accordingly in 
order that the installation of machinery can proceed with- 
out delay. 

The progress report turned in to the superintendent was 
based on a comparison between the percentage of time 
gone according to schedule and the percentage of work 
done. From this one could readily see what jobs were 
lagging and investigate to determine the cause of delay. 
In every case where one department was held up by un- 
finished work of a second department, it was the duty of 
the respective follow-up men to get together with the fore- 
men and eliminate the hold-up. 

Not only was the schedule designed to help the foreman 
in laying out his werk, but it also was intended to tell the 
follow-up man when materials on outside order were 
needed. By following the schedule, the follow-up man 
was able to bring pressure upon those items which were 
most urgent. Actual dealings with outside concerns were 
conducted through the material department, but this did 
not relieve the follow-up department from responsibility. 

Due to the unavoidable speed required in ordering ma- 
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selves. When this was impractical, they kept in close 
touch with the drawing room until the desired corrections. 
were made. 

As mentioned above, many times it was found necessary 
to make substitution both in materials and methods of 
construction. All such matters had to be taken up with 
local government inspector, and the follow-up department 
was the logical means of doing this. In fact, whenever 
practical, all matters relating to government inspection 
were conducted through the follow-up department. 

In addition to the seven original follow-up men, two 
others were later added whose duties were of a slightly 
different nature. The plan follow-up man was made re- 
sponsible for the issuing of all drawings and bills of ma- 
terial and the taking up of matters relating to them with 
the drawing room for the follow-up men. The plan fol-— 
low-up man was also the Squantum representative to the 
old Quincey plant. All inter-plant business was conducted 
through him. This was a very important function, since 
the drawing rooms, order department, purchasing depart-- 
ment, brass foundry, blacksmith shop and other important” 
departments are located at the old yard. 

There remains the store follow-up man, whose duty it 
was properly to order all warehouse stock needed on the 
job. All special items required in the construction of the 
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vessels, such as castings, valves and auxiliary machinery, 
were ordered by the order department at the old plant. In 
addition, there was a large order put through for general 
warehouse stock, to be used as occasion required. When 
material was found necessary which was apparently not 


covered by the warehouse stock, the store follow-up man,,. 


in conjunction with the other follow-up man, investigated 
the item in question. It was his duty to see that material 
was not duplicated, that the proper quantities were or- 
dered, and that the proper specifications were given. 

The value of the follow-up department manifested itself 
in innumerable ways. The hull follow-up man, for in- 
stance, developed with his foremen an entire system of 
operation for the structural departments. This comprised 
the marking and storing of raw material, the system for 
following each piece through the fabricating shop, and the 
method of assembly and erection. 

The pipe follow-up man developed a manufacturing 
sheet detailing each pipe and tabulating its material, length, 
bore, gage, flange specifications and the pieces immediately 
adjoining each end. This was of great value at the be- 
ginning of the job in breaking in green men. The follow- 
up man for the electrical department made up his own bills 
of material, collecting data here and there wherever they 
were obtainable. 

It was found that the machine shop could not begin to 

turn out the required amount of machine work. The fol- 
low-up man made an analysis of conditions and the ma- 
chine work was finally distributed at his discretion among 
three additional shops. The store follow-up man has saved 
the corporation much money by his careful analysis of the 
stock situation. 
_ As the work progressed at the Squantum works and the 
vessels began to be launched, the superintendent found 
that his duties were assuming too large proportions for 
him to handle alone. Also the night force was beginning 
to number several hundred men. The important function 
of the follow-up men had been to aid in getting the first 
impetus into the organization, and, as it became organized 
to operate in a routine manner, the work of the follow-up 
men diminished; consequently, they were withdrawn one 
by one to build up the supervising force. 

The two follow-up men on hull work were made assis- 
tants to the superintendent, in charge of hull construction. 
One is responsible for the construction up to and including 
launching, while the other takes the vessels when they 
enter the water and follows the construction through de- 
livery. The follow-up man for the pipe shop was made 
assistant to the superintendent, in charge of engineering. 
The plan follow-up man was made night superintendent 
in charge of hull construction, and the follow-up man for 
the erecting machinists was put on engineering night work. 
The follow-up men for the sheet metal department and the 
machine shop were transferred to further bolster up the 
engineering division. 

The positions vacated by these promotions were filled by 
the assistant follow-up men who had been receiving good 
training in that capacity. They continued to carry on the 
work of the respective departments as before. But, as 
the material situation began to straighten out more and 
more, the work became gradually less. Most of the diffi- 
culties of the follow-up department were overcome in 
delivering the first vessel, after which the work became 
largely a matter of duplication. 

At this point, when the work of the follow-up depart- 
ment did not warrant the maintenance of seven indepen- 
dent departments, they were combined in one. This de- 
partment, known as the “technical department,” carries 
on the same work but is a more compact organization. 
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Steel Boilers and the Board of Trade 


The Board of Trade’s rules for the construction of steel 
boilers are being considered with the view to certain 
amendments being made; but, as the details are not yet 
ready for publication, and as the construction of a large 
number of boilers under the Board’s survey is probable in 
the near future, a brief statement of the approximate 
changes which will result has been issued for the informa- 
tion of the surveyors, engineering firms, boiler makers 
and users interested therein. 

It should be understood that the amendments apply only 
to boilers made of steel manufactured by firms in the 
Board’s list in Section 108 of the Instructions as to the 
Survey of Passenger Steamships, the boilers being open for 
inspection during construction, the workmanship of the 
highest class as required for the lowest factor of safety, 
and the Board’s existing rules complied with in all re- 
spects except as amended below. The following data are 
embodied in the statement referred to: 


CYLINDRICAL SHELLS 
5K Ga) X<y 


ASS S< ID 


where s = minimum tensile strength of plates in cyl- 
indrical shell, in tons per square inch. 

t = thickness of shell plates in thirty-seconds of 
an inch. 

J = smallest calculated percentage strength of 
longitudinal joint, as determined by as- 
certaining (1) the plate percentage 
strength, (2) the rivet percentage strength, 
and (3) the combined plate and rivet per- 
centage strength. 

D = inside diameter, in inches, of the shell plates 
in the strake considered. 


= working pressure, 


The maximum pitch of the rivets may be increased to 
12% inches. In other respects the riveting should be in 
accordance with the Board’s existing rules. 


Burr STRAPS 


To be in accordance with the existing rules, excepting 
that, in every case, 14 inch is to be added to the thickness 
of the inside strap. 

FLAT PLATES 


The pressures allowed by the Board’s rules, using the 
constants and formula in the printed instructions, may be 
modified as follows: 

Constant 240.—On end plates up to and including 34 
inch in thickness, the pressure obtained by the present 
rules should stand. On end plates 1% inches thick, the 
pressure allowed may be increased by Io percent. For 
plates of intermediate thickness a proportionate increase 
of pressure may be allowed. 

Constant 210.—As with constant 240. 

Constant 165.—As with constant 240, but substituting 
7 inch and 13% inch respectively for the thickness men- 
toned as allowakle for constant 240. 

Constant 150.—As with constant 240, but substituting 
% inch and 13¢ inches respectively for the thickness men- 
mentioned as allowable for constant 240. 

Constant 100.—Pressures allowed on combustion cham- 
ber plates supported by nutted stays are to be calculated 
by the present rules. 

Constant 66.—Pressures allowed on combustion chamber 
plates supported by riveted stays to be calculated by the 
present rules for plates up to and including % inch in 
thickness. For plates 11/16 inch thick, the pressures al- 
lowed may be increased by 6 percent. 

For plates of intermediate thickness, a proportionate 
increase of pressure may be allowed. 
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Transferring Long Water Pipes Between Vessels and Shore at the Beaumont, Tex., Marine Terminal by Means of the 
Traveling Gantry Jib Crane 


Tuse PLATES 
In accordance with the Board’s existing rules for the 
present. 
ComBusTION CHAMBER STAYS 


In accordance with the present rules. 


SrEEL LONGITUDINAL STAYS 


Stays having threads screwed not coarser than six per 
inch: 
(D — 0.34)* X 9,500 s ; 
x —— = working pressure, 
area supported 28 


where D = diameter of the stay over the threads in inches. 
s¢ = minimum tensile strength limit of stay, which 
should not exceed 28 tons per square inch. 


The maximum stress per square inch allowed is not, 
however, to exceed 10,600 pounds for steel stays of 27 
tons, and 11,000 pounds for steel stays of 28 tons tensile 
strength per square inch. 

In cases where the ends are enlarged and the body of 
the stay is smaller in diameter than at the bottom of the 
threads the rule will be: 

(@ = O1128)" K OFCO § 


< —— = working pressure, 
area supported 28 


where d = smallest diameter of the stay, in inches. 
¢ = minimum tensile strength limit of stay, which 
should not exceed 28 tons per square inch. 
The above is conditional on the longitudinal stays of 
double-ended boilers being efficiently supported at the mid- 
length position. 


Stay TUBES 


For iron stay tubes as at present used, without the 
material having been tested in the Surveyor’s presence, a 
stress of 7,000 pounds per square inch on the net section 
may be allowed. 

FURNACES 


The working pressure which may be allowed on corru- 
gated furnaces should be ascertained by the following 
formula: 

eX @ — 2x) 


—— = working pressure, 
D 


where D = external diameter at the bottom of the corru- 
gation or camber, in inches. 

+ = thickness at the bottom of the corrugation or 
camber, in thirty-seconds of an inch. 

c = 480 for furnaces of the Fox, Morison or 
Deighton section, and 510 for furnaces of 
the bulb section made by the Leeds Forge 
Company. 


Hyprautic TEst 
For boilers whose working pressure (W. P.) does not 
exceed 100 pounds per square inch: 
W. P. X 2 = hydraulic test pressure in pounds per square inch. 
For boilers whose working pressure exceeds 100 pounds, 
but does not exceed 200 pounds per square inch: 


W.P. X 1% + 50 = hydraulic test pressure in pounds per 
square inch. 


For boilers whose working pressure exceeds 200 pounds 
per square inch: 
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Handling Barrels of Asphalt Along the Terminal Shed at Beaumont, Texas, Including Counting, Distributing and Tiering 


W.P. X 134 = hydraulic test pressure in pounds per square 
inch. 

The foregoing brief statement is issued at the present 
time in order that makers and users of boilers may take 
immediate advantage of the amendments contemplated in 
the rules now under consideration. 

Boiler designs should be submitted as early as possible, 
in order that any necessary amendments may be made be- 
fore the material is ordered. 


Operating Crane Costs in the 
United States 


BY H. MCL, HARDING* 


HILE there are many figures giving the costs of 
operation of traveling gantry jib cranes in Europe 
and South America, yet it is important to have these costs 
for cranes now being operated in the United States under 
the present prices for electricity and labor. 
It is also necessary to know what is the charge to the 
shipper or consignee by the municipality, which should not 
only be the operating costs of the cranes with the expenses 
of maintenance, interest and amortization, but also in- 
clude any profits for the use of the cranes added and for 
ready comparison should be reduced to a common tonnage 
basis. 

The following letter of March 6, 1919, gives most com- 
pletely this information. The city of Beaumont, Tex., 
charged the shipper four and four-tenth (4.4) cents per 
ton for cranage, as expressed in the letter: 


“On this date we handled the following amount of 
freight, from ship to’ pier: 2,103 barrels of asphalt, lift 40 


* Consulting marine terminal engineer, New York. 


feet, swing 50 feet, in eight hours and thirty minutes, at a 
cost to shippers of $25.16 for use of gantry cranes, or 
1,051,500 pounds of freight at a cost of $.002 per pound, 
or 4% barrels asphalt per minute at a cost of $.012 per 
barrel. 

“(Signed) O. S. Hunter, 


Beaumont, Texas. “Harbor Master.” 


American Cargo Handling Equipment 


Used at French Ports 


OON after the declaration of war by the United 
States Government, American engineers formulated 
plans for handling the coal and food products which would 
be necessary to sustain an army of over 2,000,000 men, 
many thousands of miles from its base. American cargo- 
handling machinery followed in the train of American 
engineers. It is sate to say that practically every French 
port is equipped with a number of American-made cranes. 
At the two American ports from which supplies were 
forwarded to the United States forces, Brownhoist loco- 
motive cranes of the gantry type are installed. Other 
makes of cranes of the same type are also in use here. 
At St. Nazaire, four standard 8-wheel Brownhoist loco- 
motive cranes and as many standard 4-wheel locomotive 
cranes are in use on the dock for handling miscellaneous 
cargo. The type of 4-wheel crane used in this installation 
is shown in Fig. 2. The cranes in this picture, however, 
are shown in use on the River Seine, between Rouen and 
Paris. Four raised pier cranes are installed on one of the 
quays at Brest for unloading miscellaneous cargoes and 
grain,.and six of the same type have been installed on 
another quay. These cranes were also used at this port 
for handling army supplies. Cargoes were unloaded 
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Fig. 1.—Government Coal Storage Yard at Bonneinl-sur-Marne, Where Twenty Brownhoist Cranes Are Installed 


faster than they could be taken away from the wharves 
at these ports by four railroad trucks and accessory motor 
trucks. 

As cargo freight and coal were handled, however, in 
many parts of France, American cargo-handling ma- 
chinery was installed from the extreme north to the far 
south. Starting at the north, we find the port of Dun- 
kirque equipped with two Brownhoist 4-wheel cranes. 
At Havre, which is equipped with two of the Brownhoist 
raised pier cranes, as shown in Fig. 3, ten pontoon cranes 
and one 4-wheel crane are also in use. These pontoon 
cranes are being operated by the American Expeditionary 
Forces alongside the vessels for handling miscellaneous 
cargo. At Rouen, two large capacity pontoon cranes and 
seven 4-wheel cranes handle the coal which is being re- 
loaded from barges to cars and stock piles. About twenty 
more Brownhoist standard locomotive cranes are located 
at the various small river ports between Rouen and Paris. 
In the outskirts of the French metropolis, six Brownhoist 
standard cranes are in use unloading miscellaneous ma- 
terial from the river barges. 

At the Government coal storage yard at Bonneuil-sur- 
Marne, twenty-one of the Brownhoist standard locomotive 


Fig. 2—Cranes Used Along the River Seine Between Rouen and Paris 


cranes handle all the coal which is received in river 
barges and delivered to cars or placed in storage. Fifteen 
of the raised pier cranes are used in unloading the coal 
and grain at Cherbourg; five standard cranes are also 
used for the same purpose and for placing coal in storage 
at this port. At Roquefort, six of the raised pier cranes 
are used for cargo handling. 

Moving along the coast to La Rochelle, two raised pier 
cranes are found unloading cargo, as well as two standard 
cranes which are used for handling miscellaneous freight. 
In the south, Brownhoist raised pier cranes and some of 
the standard cranes are used on the River Gironde, around 
Bordeaux, at Bassens, at Cette, at St. Louis-du-Rhone, 
and at Marseilles. 

Those who have seen the extensive cargo-handling ma- 
chinery equipment in use abroad are insistent in their de- 
mands for the installation of similar efficient facilities 
throughout this country. It is pointed out that unless the 
wharves and docks serving ocean vessels and the ware- 
houses along the inland waterways of America are 
equipped with modern machinery, we will be unable to 
compete with France and England in future trade develop- 
ment. 


Fig. 3.—Raised Pier Cranes in Use at Havre 
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Four Million Cases of Saya Bean Oil Handled by Machinery at Seattle Marine Terminal 


The Coming Mechanical Devices that Will 
Make Ship-Loading Economical’ 


Modernizing Port and Harbor Terminals—Crane Hoists—Overhead Tel-= 
pher Systems—Electric Tractors and Trailers—Improved American Ports 


HE entire question of building a great foreign trade 
for America contains no more important element 
than the problem of modernizing the port and harbor 
terminals by which our railroad systems and our ocean- 
going vessels are connected. In our war-time haste we 
concentrated on ships without giving enough attention to 
the equally important problem of providing adequate fa- 


cilities by which cargo may be economically handled: and 


without which we would not be in a position to compete 
with maritime nations that have been studying harbor and 
ship economies for decades. 

Now that we have successfully met the tremendous 
emergency brought by the war, we are beginning to as- 
certain just what our status as a world trading and carry- 
ing nation really is. Whatever controversy may exist in 
connection with the future ownership of our merchant 
marine ot the policy by which it is to be managed, all are 
agreed that our port and harbor facilities must be taken 
hold of in an energetic manner and brought up to the 
same standard of efficiency that characterizes most of 
America’s typical industrial processes. 

The spirit of optimism that pervades every recent dis- 
cussion of port and harbor development is the best guaran- 
tee of what is to come. Before the United States had a 
merchant marine of its own it was a difficult matter to 
arouse public interest in port problems. Now that the vital 
connection between a successful future for our merchant 
ships, our export trade and our loading and unloading 
facilities has been recognized, the best engineering and 
mechanical brains in the country have set to work to de- 
Vise appliances by which the United States, with wage 
scales nearly double those of its overseas competitors, 
may still win out through the medium of increased effi- 
ciency per man and per machine. 


*From The Americas. 


The concrete results of the efforts made up to this time 
to improve our ports are already beginning to assert them- 
selves. On the Pacific, Gulf and Atlantic coast, cities with 
foreign trade aspirations are studying what may best be 
done to cut transportation costs and to assure for ships a 
quick and economical turn-around. Machinery is be- 
ginning to make its appearance on docks and piers where 
the repeated efforts of manufacturers in past years have 
met with no response. Everything now points to a de- 
velopment in the handling of general cargo, on which 
export trade depends to a high degree, that will put the 
ports of America as far ahead of its European competitors 
as they were formerly behind. 

The difference which has always existed in the United 
States between the handling of general cargo and the 
handling of specialized cargo like coal, ore, oil and grain 
is very marked. No nation in the world has ever ap- 
proached the record made by American ships in handling 
bulk cargoes. Our Great Lakes cargo carriers have made 
low-cost tonnage records that have been openly scouted 
and ridiculed abroad. These records were made possible 
by the wonderful loading and unloading devices which 
emptied ships in hours where the same number of days 
was once required for the job. Costs per ton have been 
reduced until ore can now be taken from Duluth or 
Superior to Conneaut, Ohio, or other ports adjacent to 
the Pittsburgh district for a lower charge than any other 
tonnage rates in the world. 

The work which has now been undertaken by the port 
engineers and machinery makers of America is to duplicate 
this showing with boats built for carrying the miscel- 
laneous cargo of which the bulk of export trade is made up. 
To devise a machine for loading coal is one thing; to de- 
vise apparatus that can handle pianos one minute and steel 
rails the next is a much more complex affair. 
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The methods formerly used for the direct operation of 
getting general cargo into merchant vessels in this country 
were a long way behind those of the most modern 
European ports. The amount of time lost, wages paid, 
dock charges incurred and other costs which were run up 
under the old system of loading ships by hand was bad 
enough in peace time, but-under the necessities of war they 


Combined Electric Truck and Lift 


became little less than criminal. It was clear that one of 
the most vital problems to be solved was that connected 
with the direct loading of ships. Probably the most in- 
genious invention for this purpose was the continuous 
elevator conveyor for packages of medium size and weight. 
This machine has developed an efficiency little less than 
marvelous. The limit to the service it will perform is 
only bounded by the ability of the workers at the receiving 
end to feed the moving belts and those at the delivery end 
to receive the packages and stow them quickly and safely 
away in hold or warehouse. 

Careful accounts have been kept of the work of this 
sort of machine. It has been found that when workmen 
on the piers become accustomed to its use and learn how 
to adjust it, it can be got ready for operation within 
twenty minutes after the ship ties up to the wharf. Where 
gravity conveyors were used to assist in feeding and tak- 
ing away from the main machine. speeds of 1,500 deliv- 
eries of miscellaneous packages, boxes, barrels and bags 
averaging in weight from 50 to 150 pounds were made 
per hour. This speed could be kept up for hours at a 
time, doubling-at least the amount of work previously done 
in that time and reducing in a very marked manner the 
amount of breakage formerly chargeable to the old 
crane system for small packages. In this way incidental 
damage to shipments, which often ran into uncomfortably 
large sums, has been almost eliminated. 

It is said that when operated in conjunction with modern 
crane hoists for the heavier freight the following ad- 
vantages have been secured: 

I. Speed of handling ship’s cargo within its capacity 
can be increased from 25 to 75 percent. 

2. The amount of labor required can be appreciably 
reduced. 

3. Economy of electric current consumption is effected, 
most machines operating on 3-horsepower motors. 

4. Damage to goods is practically eliminated. 

It is interesting to see how one mechanical advance 
leads to another. The quick unloading of ships at first 
resulted in great congestion of freight at the end of the 
gang-planks, unloading machines and crane bases. Under 
the old hand-truck and hand-lifting method it was im- 
practicable to stack freight higher than five feet from the 
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Stacking machines have now been perfected 
that stack freight three or four times as high as the old- 
style hand limit, thus trebling or quadrupling the amount 
of use that can be gotten from valuable warehouse or 
pier space. 

Another modern freight-handling development is the 
overhead adjustable loop system. This system is particu- 
larly adapted to terminal sheds for the temporary storage 
of freight or materials before loading or after unloading 
from ships, barges or railroad cars. The primary pur- 
pose of this system is to speed up the movement of freight 
in the shed, to reduce the cost of handling it, to utilize the 
shed space to the greatest possible extent, both horizontally 
and vertically, and to relieve congestion at loading and! 
unloading points. 

This apparatus is doing a good deal to combat the in- 
adequate equipment which formerly existed at nearly alli 
marine terminals and which has caused ships to lose such 
a large percentage of their time in harbors. The time 
thus lost has recently been estimated by the United States 
Shipping Board to be 20 to 30 percent, during which the 
ship earns nothing and keeps other ships away from the 
dock. Naturally, the most important factor in reducing 
the amount of time spent by the ship in port is the de- 
vising of machinery capable of cutting down the number 
of operations required and increasing the speed with which 
goods can be moved. 

The limiting factor in unloading ships is the speed with 
which the cargo handlers on the vessel can get the cargo 
out under the hatches and attached to the hook of the 
hoist or crane, or loaded on automatic conveyors. The 
same holds true when the process is reversed. To get 
such speed it is necessary to have machinery capable of 
being at all times able to take away the freight as fast as 
it is hoisted out of the ship. Such machinery is of various 
types, but the overhead conveyor has made some unusual 
records in this connection, especially in places where there 
is more than the usual amount of congesticn and a conse- 
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quent lack of warehouse space for the storage of freight. 

Up to this time, few terminal sheds or warehouses have 
been fitted with overhead systems, but this device is now 
making rapid progress, due, largely, to the elasticity it 
introduces into the other handling devices. As a space 
saver it is unequalled, because it obviates the necessity for 
wide aisles for the passage of trucks. The overhead sys- 
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In moving goods greater distances along piers or in 
warehouses than it is feasible to extend the conveying 
systems, the storage battery tractor and trailers have now 
largely come into use. With small tractors able to turn 
around in their own length, trucks heavily loaded are 
quickly hauled from one place to another, the whole ap- 
paratus being taken on huge freight elevators for re- 


Municipal Terminal at Norfolk, Now Partially Completed 


tem tiers boxes, barrels, cases and bundles much higher 
than is feasible by any other means, thus multiplying the 
value of each square foot of warehouse or shed space. 
At the ports where efficient mechanical equipment is 
already in operation, some remarkable records have been 
made. Beaumont, which has a port unit regarded by ma- 
rine engineers as a model of what a port should be, is 
especially proud of some of the freight-handling work al- 
ready accomplished at its docks. A recent record was 
that on March 6, 1919, when 2,103 barrels of asphalt were 
unloaded in eight and a half hours. The shipment moved 
at the rate of four and a half barrels per minute, and the 
total cost to the consignee for the unloading of the entire 
shipment, which weighed 1,051,500 pounds, was $25.16 


(5/4/10). 


moval from one level to another. One operator runs the 
whole contrivance, superseding a whole gang of steve- 
dores with hand trucks propelled entirely by man power. 

Some clever work has been done by the designers of 
cargo-handling machinery in making it adjustable to tide 
variations. Although the tide is not a very important fac- 
tor in New York harbor, there are a number of American 
ports where it has to be given careful attention. This 
introduces the necessity for an amount of flexibility in all 
such machinery which no other designers have to provide. 

The direct interest of the average exporter in this gen- 
eral question may be stated this way: ‘Will it be possible 
to operate the new American merchant marine so eco- 
nomically that, in spite of higher costs all around, rates 
can be made that will permit competition for American 


Electric Tractors and Trailers in Use on Steamship Pier 


Electric Crane Dock Equipment at Galveston 
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manufacturers in the markets of the world?” The an- 
swer, according to the men who are designing the Ameri- 
can ports of tomorrow, and who are making the mechan- 
ical equipment with which they are to be operated, is 
IMCS.” 

There is no doubt that a most optimistic feeling con- 
cerning the future pervades the ranks of shipping and 
mechanical appliance experts. They are certain that the 
records made in handling coal, ore and oil are going to be 
repeated with general export cargoes. Labor costs of 
operating ships will be of small moment if the vessels can 
be mechanically unloaded, reloaded and coaled in a space 
of time even one-quarter less than in the ports of Europe. 


EQUIPMENT OF DocKs AND WAREHOUSES 

Equally important with mechanical equipment used in 
direct connection with the ship is the equipment of the 
dock and warehouse into or out of which the cargo must 
be handled. Modern practice in building docks differs 
radically from that of the past, with the gantry crane the 
unit around which all else seems to revolve. The crane 
has demonstrated itself to be the most economical, most 
flexible and quickest of all machinery used in connection 
with the handling of general cargo. When the United 
States was suddenly called upon to equip ports in France 
with machinery by which a potential army of four million 
American soldiers could be fed and munitioned, the gantry 
crane was the instrument chosen for the major share of 
the work. What can be done in modernizing every Ameri- 
can port was vividly illustrated in France. Within a year 
from the letting of contracts for machinery, long lines of 
steamers were being unloaded at the army docks at Brest 
and St. Nazaire at a speed never before approached, al- 
lowing ships to get away for the return voyage in hours 
where in past years they would have required the same 
number of days. 

While New York, through which passed last year 41 
percent of the entire foreign commerce of the United 
States, is far behind in the matter of mechanical port 
equipment, it has potentialities in this respect far sur- 
passing any other important port in the world. When the 
work of modernizing the port of New York is completed, 
freight will be handled at a speed and with an economy 
that will probably be beyond the reach of any other port. 
The first tentative work will soon start on the new Staten 
Island terminals and the construction of the proposed 
railroad tunnels to connect w‘th them will be the nucleus 
for a land and water transportation machine capable of 
handling a fabulous amount of freight in a year. 


FREE LIGHTERAGE ABOLISHED AT NEW YORK 


The abolition of the free lighterage system in New 
York harbor marked the beginning of the end of the old 
and costly régime. Railroads formerly furnished free 
lighterage to all parts of the harbor and included the 
cost in the line haul charge. The Federal Railroad Ad- 
ministration changed this and ordered separate charges to 
be made for lighterage service. This change has brought 
to the front the necessity of substituting direct rail con- 
nection for the outworn plans used in New York harbor 
ever since the days of sailing vessels. 

At all American ports where the Railroad Administra- 
tion has consolidated all railroad terminals in the interest 
of more economical freight handling, great savings have 
been effected. These savings have so far been much less 
at New York than at most other ports because the great 
barrier formed by the Hudson river between the two 
main parts of the port has made the continuation of flota- 
tion costs a necessity. Possible advantages of the port have 
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thus been spoiled, but the rail tunnels that will inevitably 
be constructed will change present difficulties into ad- 
vantages. 

It used to be the fashion to point out Antwerp, Bremen, 
eae and a few other European: ports as examples 
of what a port ought to be. All the machinery used in 
these ports was made either in Germany or in England. 
It took the shock of a world war to show what American 
manufacturers of cargo-handling machinery could do, but 
they certainly rose to the emergency in splendid shape. 
The ports all over the world that have sought improved 
mechanical equipment during the past two years have in 
every case come to the United States for it. For in- 
stance, one American company making nothing but cranes 
has sold its equipment to the following French ports, to 
take one country alone: Rouen, Cherbourg, Brest, Dun- 
kirk, Rochefort, Bordeaux, Nantes, Havre, Saint Nazaire, 
Saint Lou's du Rhone, Cette, Marseilles and LaPallice. 


MopERNIZED AMERICAN PoRTS 


Of the American ports that have gone ahead and pre- 
pared to bid for their share of the nation’s export trade 
by putting in mechanical equipment, comprehensive ware- 
house systems and economical rail connections, Galveston 
and Seattle are undoubtedly in the lead. Ships are now 
being cleared at Galveston faster than at any other port 
in the country. The Galveston Wharf Company, operat- 
ing with the electric wharf cranes, is handling great quan- 
tities of cotton, sisal, steel billets, bagging, figar and other 
commodities and clearing ships in less than twenty-four 
hours. Seattle is making records closely approaching 
those at Galveston, silanes the character of freight han- 
dled by trans-Pacific vessels requires longer time for han- 
dling than is usually the case at the Gulf ports. 

On the Atlantic coast, Norfolk is said by marine eng1- 
neers to be pushing ahead the fastest. The channel depth 
at that city is something of a drawback until dredging now 
under way is completed, but the port itself, when com- 
pleted, will be a model for the other aspiring seaports of 
the country. 

By means of mechanical loading and unloading devices, 
a ton of ore is now carried from Duluth to Conneaut for 
half a dollar. The ships that do this make a profit in 
spite of the fact that they can only operate eight months 
in the year, while interest and other expenses run for the 
full twelve months. Who will believe that if our Great 
Lakes fleet, paying American wages to seamen, American 
prices for food and supplies and American salaries to 
officers, can be run at a profit, the same kind of skill can- 
not profitably be applied to the problems of ocean transit? 
Part of the answer is contained in the recent organization 
of the Association of Material Handling Machinery Manu- 
facturers. Nearly all the important makers of mechanical 
loading apparatus have joined hands by means of this 
association for the purpose of putting at the service of 
American ports the very best technical skill that exists 
in their industry. The makers of the machinery know 
what wonders of economy and speed can be effected; all 
that now remains is to teach our exporters and civic au- 
thorities, and the job is done. 


The daily papers are often much twisted in their ac- 
counts of mechanical happenings. Some years ago an 
oiler, while he was filling a crank bearing, was ‘killed 
when the upper end of the connecting rod in a vertical 


‘engine struck his head. The papers stated, “The poor 


fellow got his head in some way into the slot in which 
the piston works and his skull was crushed between the 
piston and the cylinder.” 


Fig. 1.—Operating Side of Eight-Cylinder Winton Diesel Oil Engine. Bore, 12 15/16 Inches; Stroke, 18 Inches 


The Winton Marine Diesel Oil Engine 


Detailed Description of Construction and Operation of Diesel 
Type Marine Engine Manufactured by Winton Engine Works 


HF. first Diesel engine designed and built by Alex- 

ander Winton at the Winton Engine Works, Cléve- 
land, Ohio, was that type which at the time seemed to fill 
the greatest demand; that is, an engine for an auxiliary 
schooner or a vessel having a carrying capacity up to 
4,500 tons. This meant an engine of compact design and 
of comparatively high speed and one that could endure 
this work for a long period of time. This type also lends 
itself to production in a large manufacturing plant, and in 
three years of service at sea, both in auxiliary schooners 


and full-powered motorships, has proved itself both re- 
liable and economical. 

One of a number of examples of Winton-equipped ships 
that has come to light recently is the James Timpson, 
which lately completed a 14,500-mile voyage, equipped 
with two six-cylinder Winton Diesel engines, operating at 
comparatively high speed and back-geared to the pro- 
pellers through reduction gears. But this is only one of a 
half dozen or dozen other similar cases, although all dif- 
ferent installations; and probably by the time this article 


Fig. 2.—Quarter View of Operating Side of Eight-Cylinder Winton Diesel Oil Engine Model W-40 
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Fig. 3.—End View of 12 15/16-Inch by 18-Inch Engine, Showing 


Air Compressor 


is in the reader’s hands these same vessels will have added 
another twelve to fourteen thousand miles to their present 
logs. 

There is naturally at this time widespread public in- 
terest in the development of shipping to sail under the 
American flag. There is not, however, equally widespread 
knowledge of the economies to be effected by the use of 
the heavy oil Diesel engine in place of the orthodox steam 
plant. These economies are two-fold; first, largely in- 
creased carrying capacity of a given size ship, due to the 


call O 6 ook 


MARINE ENGINEERING 


i Baal fo. 


JUNE, I9QI9 


RESK Geo ak 


Fig. 6.—Completely Assembled Cylinder Head, Showing Valve 
Operating Mechanism and Fuel Injection Pipes 


much smaller space requirements of the power plant, and, 
second, the greatly decreased operating cost. 


Economirs Errectep py Use or DiksEL ENGINES 


Space saving is effected in several ways. The engine 
room proper is about the same size in either case, but with 
the Diesel engine the boiler room is entirely eliminated, as 
are also the coal bunkers, the oil fuel being stored in the 
double bottom, or in tanks occupying much less space than 
the bunkers. The crew’s quarters are also much smaller, 


Bottom 


Fig. 5.—Six-Cylinder Crank Shaft of Winton Diesel Oil Engine 
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as there is, of course, no boiler room force, and the engine 
room force is considerably reduced. The net carrying 
capacity of a 3,300-ton ship, 250 to 260 feet long, powered 
with two of these Diesel engines, is increased 15 percent 
over that of a ship with steam as motive power. But a 
few moments’ consideration is required to realize the vast 
advantage given by this increased capacity, even if the 
operating costs were not reduced. Particularly is this true 
in view of the recent reductions in rates for ocean cargoes. 

Reduced operating costs result from three sources, viz., 
cheaper fuel, smaller operating force, and less time re- 
quired for a given voyage. The total cost of fuel oil is 
only about one-third that of coal. Roughly, about one- 
sixth as much deadweight of oil fuel is required as of 
coal, while the cost of oil is about twice that of coal per 
ton. The saving of man power, and consequently of liv- 
ing expenses during the voyage, is due to the elimination 
of the stokers and a reduction of perhaps one-third in the 
engine room force. In one case recently reported by Ed- 
ward N. Hurley, chairman of the United States Shipping 
Board, the reduction was from 33 men on a steamer to 23 
men on a motorship of the same size. 

The saving in time results from the much smaller num- 
ber of stops required for bunkering, and also because of 
the shorter time needed to pump the oil aboard as com- 
pared to that for loading an equal weight of coal. The 
figures as given by Chairman Hurley in the case men- 
tioned above are as follows: The steamer stopped 14 
times for coal in a voyage lasting 300 days. The motor~ 
ship stopped twice in the same distance for oil, completing 
the vovage in 236 days, besides using some of her tank 
capacity for carrying a cargo of oil from one port to 
another. 

The figures given above are by no means exceptional, 
as many records of even greater performances are on file. 
In addition to the above, there are many other advantages 
of the motorship over the steamer, which make its adop- 
tion desirable except perhaps in the largest ships. 


DIsTINCTIVE FEATURES OF THE WINTON ENGINE 


The majority of the Diesel engines built in the past for 
motorships have either been constructed abroad or built 
in this country under foreign patents. These have usually 
been of the open crankcase, crosshead type, following ac- 
cepted marine practice in the case of steam engines. 
Among the few strictly all-American designs, the Winton 
engine stands out because of its departures from the con- 
ventional accepted forms. That these departures have 
been in no way detrimental is praven by the successful 
records established during the past two years on many 

ships; on the contrary, they have permitted the construc- 
tion of very light, compact units, running at higher speeds 
than have yet been generally accepted, and with sufficient 
reserve power for all emergencies. 
Winton engines have been produced in the following 
three sizes: 

Six-cylinder, 11 inches by 14 inches, known as Model 
W 35. 

Six-cylinder, 13 inches by 18 inches, known as Model 
W 24 A. 

-Eight-cylinder, 13 inches by 18 inches, known as Model 
W 40. 

Ordinary practice in the past in producing moderate- 
powered Diesel engines has been to copy the designs used 
in marine steam engines which the Diesel engines are to 
replace. This has resulted in clumsy designs, the extra- 
ordinary features being adopted with the idea of over- 
coming the expected prejudice of the engineer accustomed 
only to steam engines. 


MARINE ENGINEERING 


— se B 
im wurcue A) 


|) 


1! 


Gezrz 


SMM 
KEE 


S\N ficial 
NI 
N 
N 
Te x 
SSS 
\\ a 
> 
WN = AAA 
Bea 
Roabases 


q 
\ 


N 
N 


Ih 


¥ 

Ny A 
NY EN 
NG ON 
v ‘A 


a 
LLL LLM 
a a wa war 


BSsossasspbssspsrssg 


esos 


GY ZZLL LLL LLL 
WAZ 
nn 


A 
LL 


LLLLLL 


Vi 


Fig. 8.—Sectional View of Cylinder and Details of Fuel Injection 


In designing his engines, Mr. Winton departed greatly 
from this practice, and applied the proven principles of 
standard practice wherever they logically could be used. 


The outstanding features of his engine are: The use of 
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Fig. 9.—Part of Cylinder Head Construction 


an enclosed crank case, trunk pistons instead of the usual 
crosshead arrangement, and crank shaft bolted up to its 
bearings, which are mounted in the upper half of the 
crank case. 


Merion or Mountinc CranK SHAFT 


This method of mounting the crank shaft, which is 
practically universal practice in gasoline (petrol) engine 
design, has two very important advantages. It is well 
understood that practically all the wear which takes place 
in main bearings is in the lower halves, as the thrust is in 
this direction in the power strokes. As wear takes place, 
the crank shaft drops slightly from its original position. 
If the wear is unequal in the various parts, the result is 
that the shaft is sprung more or less out of line, straining 
the shaft and reducing the effective output of the engine. 

Where the lower halves of the bearings are fixed and 
the upper halves are bolted down to them, it is very easy 
in taking up loose bearings to spring the shaft seriously 
out of line. It is almost out of the question to lift the 
heavy shaft off its bearings to get at the lower halves; 
and, further, it is very difficult to determine when the 
bearings are exactly in line. On the other hand, if loose- 
ness develops where the shaft is bolted up to the fixed 
upper halves of its bearings, taking up the looseness simply 
restores the shaft to its original alinement. 

The second real advantage of this mounting is that 
taking up wearin the bearings brings the pistons up to 
their orig’nal position again, so that the compression re- 
mains unchanged. Where the shaft is bolted down to its 
bearings the wear which inevitably takes place perma- 
nently reduces the compression. Naturally, the engine will 
operate most satisfactorily under the conditions for which 
it was designed and built. 


ATR COMPRESSOR 


In Diesel engines the fuel is forced into the cylinder, 
against the compression, by compressed air at 850-950 
pounds pressure. The high-pressure air for this purpose 
is obtained from the air compressor at the forward end of 
the engine. This cylinder is a three-stage air compressor. 
The piston is of the trunk type and is operated by a con- 
necting rod, which is a duplicate of the connecting rods 
in the power cylinders, and a single-throw counter- 
weighted crank shaft which is bolted to the front end of 
the main crank shaft. The throw of this single crank is 
somewhat less than that of the power shaft. Following 
each stage of the compression the air is water-cooled, so 
that on delivery it is at normal temperature. 
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The capacity of 
, the air compressor 
is considerably in 
excess of that re- 
quired for the in- 
jection of the fuel 
into the cylinder, 
providing for the 
initial charging and 
the maintenance of 
pressure in the stor- 
age tanks, or air 
bottles, which are 
used for starting 
the engine. There 
are two sets of 
these air bottles, 
one carrying air at 
about 600 pounds 
pressure per square 
inch, for starting the engine, and the other carrying air 
at 1,000 pounds pressure per square inch fuel injection. 


Fig. 10.—Phantom View of Head 


CONSTRUCTION OF CRANK CASE 


The crank case is of gray iron, cast in one piece, of 
skeleton construction; that is, the sides have large open- 
ings opposite each throw of the crank shaft, each of which 
is provided with a cover plate, affording easy access to all 
parts of the interior. A main bearing for the crank shaft 
is provided on each side of each throw of the crank shaft, 
each bearing being supported by heavy ribs. The lower 
part of the crankcase is enclosed by a trough-shaped cast- 
ing which extends from the timing gear in the front to the 
rear of the thrust bearing at the back end of the engine. 
The crank shaft and connecting rods are thus fully en- 
closed, so that there is no possibility of oil being splashed 
outside of the engine. 

The bearing caps are each bolted up to the crank case 
by four large studs and nuts. The bearings themselves 


Fig. 11.—Cylinder, Showing Bolts 
for Attaching Head 


Fig. 12.—Piston of Three- 
Stage Air Compressor 
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are heavy shells, lined with h’gh quality babbit metal. 
Each bearing has an individual oil lead from a header 
running the full length of the crank case. This header is 
connected to a two-cylinder reciprocating oil pump which 
maintains constant oil pressure on the bearings. Further 
details of this pump will be given later. 


CraAnK SHAFT Burtt In THREE SECTIONS 


’ The crank shaft. because of the considerable weights 
and sizes of the forgings involved, is made in three pieces, 
two sections each having three or four throws for the 
power cylinder and a single throw section for the air 
compressor. These sections are flanged and bolted to- 
gether before being assembled into the crank case. 

From each main bearing of the shaft, a hole is drilled 
through the adjacent web to the crank pin. These holes 
register with grooves in the main and connecting rod 
bearings, so that the connecting rod lower bearings are 
also lubricated under pressure directly from the pump. 

The connecting rods are J-section forgings, split at the 
upper end and clamped around the piston pins, and formed 
into a T-head at the lower end, to which two half-boxes 
and a supporting cap are bolted. Each rod has an oil- 
tube connecting with the groove in the upper half-box and 
leading upward to the piston pin. The piston pin itself 
is hollow with its ends plugged, and is drilled near each 
end so that oil is fed directly to the bush’ngs in the piston. 
The tube and piston pin are thus filled with oil under pres- 
sure from the pump, thus lubricating the piston pin. The 
piston pin is case-hardened and ground, and bears on 
bronze bushings pressed into the bosses in the piston. 

These piston pin bushings are grooved so that the oil 
will reach all the pin bearing surfaces. The surplus oil 
escapes onto the cylinder wall, providing lubrication for 
the pistons. . Any excess oil works down and collects in 
the crank case. It is thus seen that all bearing surfaces 
are provided with positive lubrication. 


TRUNK Pistons 


The trunk pistons are about 75 percent greater in length 
than in diameter. The piston pin bosses are located about 
one-third of the distance up from the bottom of the piston, 
which brings them to about the center of the effective 
bearing surface. The length of the bosses is such that the 
bronze bushings can be inserted from the inside. As each 
bushing is flanged, it is effectively locked against endwise 
motion when the connecting rod is in place. 

The piston has the usual saucer-shaped top to give 
the necessary compression space, there being heavy ribs 
from its top to the side walls and the bosses. The p‘ston 
is also strengthened by a rib around the inside, just above 
the bosses. To prevent oil from splashing up under the 
lower side of the head where it would be burned, the hole 


Fig. 13.—Lower Crankcase 
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Fig. 14.—Oil Pump and Fuel Pump 


through this rib is closed by a light sheet metal plate. This 
simple feature, it is claimed, has great influence in main- 
taining the quality of the lubricating oil, which would 
otherwise rapidly become very dirty. The usual piston 
rings are carried at the upper end of the piston. To pre- 
vent oil working up past the piston rings, a groove is 
turned immediately below the lowest ring. and from this 
eroove a number of holes lead back into the inside of the 
piston. 

To permit the handling of the bolt which clamps the 
upper end of the connecting rod around the piston pin, 
each piston has a hole through each side midway between 
the pin bosses and slightly above them. 


CYLINDERS 


The cylinders are cast individually with integral water 
jackets, there being large cover plates so that the jackets 
can be readily cleaned out if necessary. The cylinders 
are bored and then ground to very close limits, to secure 
an excellent fit of the piston and rings. 

The cylinder heads are attached to the cylinders by 
studs and nuts so arranged that the pressure is uni- 
formly distributed. Each head carries five valves, two 
for the incoming air, two for the exhaust, and one for 
the injection of the fuel. Each pair of inlet and exhaust 
valves is operated from the crankshaft by a single rocker 
arm, the valves being connected by a T-head guide on 
which the end of the rocker rests. The guide is carried 
in contact with the rocker at all times by a coil spring in 
the center of its hollow stem. Each end of the guide car- 
ries an adjusting screw and locknut, by which the clear- 
ance between the ends of the valve stem and slide can be 
adjusted. This clearance should be about .or5 inch for 
both main inlet and exhaust valves. These pairs of valves 
are used instead of single large valves, as the small valves 
are much less apt to warp under the high temperatures 


to which they are exposed. 
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The fuel injection valve is located in the center of the 
head, and is also operated by a rocker from the camshaft. 
The adjusting screw for this valve is set to leave .025 inch 
clearance when the valve is closed. All these clearances 
are those for a cold engine, and will be somewhat less 
as the engine warms up. 


Furt INJECTION VALVE 


High-pressure injection air flows during all the time the 
injection valve is open. Fuel is injected, however, during 
part or all of this period, depending on the amount of 
power required from the engine. The amount of fuel is 
controlled by a centrifugal governor which limits the dura- 
tion of the fuel pump suction as may be required to main- 
tain the engine speed. 


FurEL Pump 


The fuel pump is of the plunger type, with one plunger 
for each power cylinder. It delivers the fuel to the fuel 
injection valve under a pressure of 850 to 950 pounds, 
depending upon the pressure of the fuel injection air. The 
stroke of the fuel pump is constant, the amount of fuel 
_ delivered being controlled by the governor, by the early or 
late closing of the pump inlet valve as noted above. The 
action of the governor is very delicate, as the speed varia- 
tion with varying loads is very slight. This is, of course, 
a great advantage in a marine engine on which the loads 
may vary from one extreme to the other as the ship’s 
propeller is deeply submerged or approaches the surface 
of the water in rough weather. The fuel oil is lifted to 
the fuel pump from the tanks by air at 10 to 15 pounds 
pressure. 

The engine cylinders and air compressor are provided 
with circulating water by a 4-cylinder plunger pump, op- 
erating from the same crank shaft which handles the oil 
circulating pump. 

Or CircuLatinc Pump 


The oil circulating pump, which provides lubrication for 
all the main bearings of the engine, really consists of two 
single-cylinder pumps. The one driven from the end 
throw of the crank shaft operating the circulating water 
and lubricating oil pumps draws the oil from the pump in 
the lower half of the crank case and forces it through a 
cooler and a strainer to a storage tank. The other single- 
cylinder pump draws the oil from this storage tank and 
forces it into the header, from which it is piped to the 
bearings, as described above. The discharge side of the 
pump is provided with an air chamber to insure constant 
pressure being carried on these bearings. The circulating 
water pump is of the four-cylinder type and also has an 
air-chamber on the discharge side to insure steady circula- 
tion of the water. The cylinders, pistons and stuffing box 
glands are made of non-corrosive bronze to prevent in- 
jury by the water. 

The camshaft is supported in a long box-shaped casting 
open at the top, which is in turn supported on brackets 
from the cylinders. This trough is partly filled with oil, 
for lubricating the cams; the camshaft bearings are lubri- 
cated under pressure from the pump, as are its driving 
gears. 

he camshaft is driven by bevel gears from a vertical 
shaft near the center of the engine, which in turn is driven 
from a lay-shait and a train of spur gears at the front 
end of the engine. 


ACTION OF CAMs 


The camshaft is provided with two complete sets of 
cams, for forward and reverse motion, respectively. Shift- 
ing the shaft endways by means of a handwheel and suit- 
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able mechanism brings either set of cams into operation. 
The shift from full speed ahead to full speed astern is 
guaranteed in six seconds, and is frequently accomplished 
in five seconds. 

The procedure required to reverse the engine is as 
follows: 
Close fuel oil supply valve. 
Shift camshaft. 
Open fuel oil supply valve. 
Open valve controlling starting air. 
Close starting air valve. 


The supply of air for starting the engine is carried in 
steel air bottles which are from 12 to 18 inches in diam- 
eter and 10 to 20 feet long. These are stored wherever 
convenient on the ship and connected by heavy brass tub- 
ing to a header running the full length of the engine. At 
the point where the pipe from the air bottles joins this 
header, is located a valve which can be opened by pulling 
on a long handle. This admits the air to the header. Each 
cylinder is connected to the header by means of a pipe in 
which is located a valve operated regularly by the cam- 
shaft. The end of this pipe, connected to the cylinder, is 
fitted with a special casting containing three valves. The 
first is a check valve, to prevent the compression or power 
stroke pressure from escaping from the cylinder. The 
second is an overload or safety valve, which is set to open 
if the pressure in the cylinder exceeds normal power 
stroke pressure. A valve of this type is necessary to pre- 
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.vent damage to the cylinder or piston in case water or 


oil should accidentally collect in the cylinders. If this hap- 
pens and the engine were started, the top of the piston 
would probably be broken out, as water or oil is prac- 
tically non-compressible. The third valve in this casting 
is operated by a small handwheel and is opened only when 
it is desired to attach an indicator to determine the work 
being done by the cylinder. 

The air inlets for both the air compressor and the main 
cylinders are connected to a large header, into which air 
is taken through a muffler at each end. This arrangement 
of drawing air for the engine directly from the engine 
room has the decided advantage of constantly drawing 
fresh air into this room, thus insuring ventilation. 


Turustr Brock 


The thrust block at the rear of the engine has one 
unique feature, in that the thrust surfaces are lubricated 
under pressure from the engine oil pump. This thrust 
block consists of a short, heavy shaft, flanged at both 
ends, one flange being bolted to the rear flange on the 
crank shaft. Turned integral with this shaft are a num- 
ber of large collars, between which the horseshoe-shaped 
thrust segments are mounted. Each of these segments is 
faced with babbitt on both sides and has a connection at 
the top to an oil lead from the pump. The babbitt facings 
are grooved so that the oil is distributed under pressure 
over the entire thrust surface. The segments are held in 
the proper position by nuts or heavy threaded shafts along 
each side of the thrust block. They are consequently 
readily adjustable for wear. They also are reversible, so 
that should the babbitt wear or burn off on one side, a 
new bearing surface can be brought into operation by a 
few minutes’ work. 

In general, the design has been very carefully worked 
out. The best of materials have been selected for each 
part, and the workmanship is excellent. All these factors 
contribute to obtain the excellent results which are re- 
ported each time a Winton-engine-equipped ship reaches 
port. 
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Fig. 1—Coaling the George Washington in New York Harbor with Michener Elevators 


Mechanical Coaling Apparatus Used on 
Large Liners 
VW YIVH the introduction of large vessels for ocean 
transportation, the old bucket-and-hoist method of 
raising coal from the barge to the coal-port became ob- 
solete. In its place has been developed an efficient me- 
chanical apparatus for filling the ship’s bunkers without 
interfering with cargo handling or causing unnecessary 
disturbance. At the port of New York the Michener 
apparatus, manufactured by the Michener Storage Com- 
pany, 17 Battery Place, New York, has been extensively 
used for this purpose. 

The most conspicuous unit of this apparatus is the 
elevator, a portable machine, electrically driven and con- 
trolled, which is capable of raising coal from the barge 
situated at the ship’s side and delivering it in a continuous 
stream to one or more side-ports, or overhead to a deck- 
hatch of the ship. Where cross-bunkers are available, the 
apparatus is well adapted for use on the off-side of 
the ship, in connection with the Michener trimming me- 
chanism, although it will serve equally well on both sides. 
The elevator includes the head, in which is installed a 
driving motor, and the leg, which slides vertically through 
the head and is adjusted by raising or lowering, as desired. 

The conveyor is of the endless chain and bucket type, 
the buckets engaging the coal at the foot of the leg. In 
operation the elevator is suspended from the side of the 
ship at any desired location by the head. It is maintained 
in this position by tackle attached to the deck or other 
available portion of the ship. The machine, which weighs 
about 13,000 pounds, is readily hoisted into place. The 
Fig. 2.—Michener Coal Elevator elevator, which is electrically driven by a ten-horsepower 
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Fig. 3.—Bunker-Trimming Mechanism, Showing Disks, Plows and 
Attached Motor 


motor, may be controlled by one man from the controller’s 
box on the ship’s deck or at some other convenient loca- 
tion. The motor and controller may be equipped for any 
specified voltage and for alternating or direct current. 

The leg, which is provided with a safety device to pre- 
vent it from falling during operation, may be raised or 
lowered at the will of the operator. The apparatus is 
also guarded by a metal cover, so that the coal cannot 
drop upon the men stationed in the barges below. 


MECHANISM IN OPERATION 


In operation, the leg is raised sufficiently to allow a 
barge to move under it (see machine at extreme right in 
Fig. 1) and is then lowered into the coal. While the leg 
is being lowered the bucket chain begins to operate. The 
descent is gradual and automatic, so that, as soon as the 
apparatus touches the coal, the buckets fill and begin to 
elevate the coal to the ports. This descending movement 
is governed by a ratchet and pawl, which controls the leg 
while it is being lowered, allowing the ratchet to run 
ahead of the pawl when the leg reaches the coal. 

The weight of the leg aids in the digging action of the 
apparatus. Should the resistance against the down- 
wardly moving buckets, however, prove too great, the 
chain will automatically raise the leg and relieve the con- 
gestion. 

The delivery point of the coal is established by the posi- 
tion of the head, which is adjusted high enough above the 
port into which delivery is to be made to allow a free run 
of coal down the chutes. Since the coal is only carried as 
high as the head, coal breakage, dust and unnecessary 
lifting are eliminated. At the moment of delivery, the 
bucket chain takes a horizontal course in the head, dump- 
ing the contents into the two-way discharge pipe, as illus- 
trated. By means of a gate in this two-way nose, the 
coal may be delivered to either right or left chute. Other 
adjustments are possible with the apparatus. 


BuNKER-T RIMMING MECHANISM 


A special trimming mechanism is permanently installed 
in the ship’s bunkers which automatically conveys the coal 
to all parts of the bunkers, piling it up between the deck- 
beams and heaping it up about the mechanism, so that 
every inch of available bunkerage space is filled. 

By means of deflectors or plows, shown in the illustra- 
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Fig. 4.—Series of Disks for Transferring Coal in Bunkers. Part 
of Disk Removed to Show Mechanism 


tion, the coal is transferred from disk to disk. It may be 
noted that a part of the disk has been removed to show 
the mechanism more clearly in Fig. 4. Details of the 
motor and transmission gearing, and the sprockets and 
chains for driving the disks, are clearly shown. 
illustration the coal has been entirely removed from the 
bunker except for the slight amount which remains on 
the disks and framework, showing how evenly the disks 
are heaped with coal at the completion of the operation of 
trimming. 
CAPACITY OF THE APPARATUS 
In actual installation, each unit, handled by one man, 
delivers 125 tons per hour. The disk-trimming mechan- 
ism will transfer about 150 tons of coal per hour from any 
port, or 50 tons in excess of the amount which the eleva- 
tors can deliver under average conditions. 


Large Wrecked Steam Engine Cylinders 
Restored by Oxy=Acetylene Welding 


BY, L, M. MALCHER™ 
HE following account should prove of more than 


usual interest to shipbuilders for two reasons— 


first, because much of the machinery found in shipyard 
shops and on large vessels is of massive construction like 
the broken castings referred to below, and, second, be- 
cause the happenings in a steel mill—the shipbuilders’ 
main source of supply—are of vital concern to the sh p- 
builder. 


One of the big steel rolling-mill engines at the Farrell 


works of the Carnegie Steel Company, Farrell, Pa., that 
had been. doing its full share in helping to win the war, 
broke down two weeks after the signing of the armistice, 


‘having worked constantly up to then on I100-percent war 


orders. In the accident, besides other parts, the left-hand 
low-pressure steam cylinder, 70 inches inside diameter, of 
an Allis-Chalmers twin-tandem compound reversing en- 
gine was badly fractured, as a result of the breaking ofa 
connecting rod at the moment of reversal. Ni 

A serious situation confronted the officials of the 
Carnegie Steel Company, as it would have taken at least 
three to three and one-half months to obtain a new cyl- 


* Superintendent. welding shop of Oxweld Acetylene Company, 36th 
street and Jasper Place, Chicago, Ill. 
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Fig. 1—Wrecked Low-Pressure Cylinder, Showing Cracks V- 
Grooved by Chipping Preparatory to Welding. The Seven Cracks, 
All at Head End, Ranged from | to 8 Feet in Length and 214 to 
33% Inches in Depth 


inder, in case the broken one could not be repaired in a 
shorter time. Three hundred and sixty men were thrown 
out of employment. The broken cylinder was of such 
size and the damage done was of such character that a 
decision as to whether the cylinder was to be renewed or 
repaired involved a risk on the part of the management. 
Although considerations of expense as between the cost of 
purchasing a new cylinder and repairing the old one were 
of secondary importance, the cost of repairing was esti- 
mated to be about one-third that of a new cylinder. 

The officials of the Carnegie Steel Company, after care- 
ful investigation, quickly decided in favor of oxy-acetylene 
welding. They called upon the job welding shop of the 
Oxweld Acetylene Company, Chicago, Ill, to meet the 
emergency. Three expert welders, accompanied by all the 
necessary equipment, went immediately to Farrell and 
completed the job under the direction of the writer. The 
total time consumed in repairing the low-pressure cylinder, 
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Fig. 3.—Welding the Low-Pressure Cylinder. Asbestos Paper 
Used to Protect Workers and Retain Heat from Preheating Fire. 


Extra Long Blow-Pipes and Rods Required for Welding Up the 
Long Cracks 


including chipping, pre-heating and welding, was seventy- 
two hours. While dismantling the engine, a fracture 42 
inches in diameter was discovered in the right-hand high- 
pressure cylinder.* This fracture also was repaired in 
about eighteen hours. It took just seven days from the 
time the order was given to the Oxweld Acetylene Com- 
pany to complete the entire job. 
The data covering this work are given below: 


Low-PressurE STEAM CYLINDER 


5,000-horsepower Allis-Chalmers twin-compound reversing 
engine. The horsepower given is the maximum power de- 
veloped while rolling and running at about 100 to t10 revolu- 
tions per minute. } 


Gylindersabo te pera eieaiee re eet 
Strokeee rere woe hoe ae 
Wisin: OF GyibbaGlar, 86655 ccouscoooncwanc 13 tons 
Thickness of iron casting 234 to 336 inches 
Numberiof cracks (ee Hic: 1)... 1.) 7 


5 feet 10 inches 
4 feet 6 inches 


Fig. 2.—Preheating Crack in Low-Pressure Cylinder by Means of 


Charcoal Fire. Castings Handled by Crane 


Fig. 4.—-Welding of Low-Pressure Cylinder Completed, Casting 
Fully Restored 
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22 feet 2 inches 
27 hours 

45 hours 

2,850 cubic feet 
2,845 cubic feet 


Motal@lencthwoneallicrackshernere ccc 
Preparing and pre-heating casting......... 
Wrolabing “Castine. oc ocgoocccgcad os ocgoon0c9 
Linde oxygen consumed. ................-- 
Prest-O-Lite acetylene consumed......... 
Oxweld cast iron welding rods............ 390 pounds 
Oxaynaldl Meo” whee conaacgococcesgpsncs 25 pounds 
INfivoolyer Oi WHEGIES. cooanodnonpdoosoguaead 3 
Periodsotmweldincushittseeeeeeeee ooo Io to 30 minutes 


HicH-PRrESSURE STEAM CYLINDER 


5,000-horsepower Allis-Chalmers twin-compound reversing 
engine. 
Gylinder Aboneseneer ene eee Oe ne 
Strokes Geet erie cee aes eee Uae oe EIT 
Wiel Ore GAWOCIE. Gono qooeccccs55000000C 
Mhicknesswotmnonncastin See ee eEeeL Erne 
Piece of flange broken off (see Fig 5)..... 
Total llemgiin OF TWElelecooccceaccocn0b00028 


3 feet 6 inches 
4 feet 6 inches 
5 tons 

3% to 6 inches 


4 feet 6 inches 


Preparing and pre-heating casting......... 9% hours 
WV ellchvaves CAGUINE, co cneocanac00000000000000 8% hours 


650 cubic feet 
650 cubic feet 


Winderoxyceniconsumedene merece: 
Prest-O-Lite acetylene consumed......... 


Oxweld 14-inch cast iron welding rods.... 110 pounds 
Obama “WerRO? ithbb es 1ocanccccaebeccco0ac 10 pounds 
INGerTae?e OF WIGS. oo cco cco coc g00000 00000 3 


Period of welding shifts.................. Io and 30 minutes 
While welding inside of the cylinder castings the men 


relieved one another every ten minutes because of the ex- 


= i . ~~ t 


Fig. 5.—Flange Welded on 5-Ton High-Pressure Cylinder. 
4\f Feet Long, 31% to 6 Inches Deep 


Weld 


treme heat deflected back on them during the welding 
operation. On the outside welding, however, the heat 
was not so intense and the men relieved one another every 
thirty minutes. ; 

After the engine cylinders were machined, it was almost 
impossible to determine where the cracks occurred. The 
total cost of this repair represents but a small fraction 
of the replacement cost, but even this saving is insig- 
nificant when compared with the disorganization which 
would have resulted from the laying off of a large body 
of trained workmen and with the enormous loss that 
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Oxy=Acetylene Welding at the Morse Dry 


Dock 


HREE hundred burners and welders are employed 

at the large ship repair yard of the Morse Dry Dock 
& Repair Company, Brooklyn, N. Y. Rivets, plates, angle 
irons and channel iron, staybolts and boiler tubes and 
many other parts of ships are quickly cut with the oxy- 
acetylene torches at a very low cost. 

The welders are reclaiming many broken castings, 
thereby saving both time and money. Among the more 
important parts reclaimed are broken pump cylinders of 
various sizes made of cast iron and steel. The savings 
made in this way are shown in the following report made 
by the Morse Dry Dock & Repair Company to the Air 
Reduction Sales Company, New York: 


Broken Atr Pump CYLINDERS 


Diameter of cylinder, from 6 to 24 inches. 

Weight of cylinder, from 50 to 600 pounds. 

Cost of welding, from $2 to $25 (8/4 to 5/4/2). 

Saving involved, from $75 to $1,000 (14/11/8 to 208/6/8). 


Casr Iron AND STEEL GEAR WHEELS 


Diameter of wheels, from I to 12 teet. 

Weight of wheels, from 25 to 1,000 pounds. 

Cost of welding, from $1 to $200 (4/2 to 20/16/8). 
Saving involved, from $10 to $4,000 (2/1/8 to 833/6/8). 

Cast steel anchor chain winches, known among ship- 
builders as “wild cats,” become worn and are built up and 
reclaimed for less than $10 (2/1/8), thus saving $250 
(52/1/8). 

Brass propeller shafts when worn are quickly built up 
by this method, saving from $100 to $4,000 (20/16/8 to 
833/6/8). These shafts range from 4 inches to 24 inches 
in diameter and 1% feet to 30 feet long. 


CRACKED STEEL SHELL PLATES RECLAIMED 


Size of Plates Thickness Saving 
3 feet by 27 feet 7% inch $500 (104/ 3/4) each 
4 feet by 6 feet Y% inch 75 ( 15/12/6) each 


Cast iron compass stands with broken lugs and bodies, 
weight 150 pounds, are reclaimed with a saving of $50 
(10/8/4) each. 

Many other castings are also reclaimed by the oxy- 
acetylene method. 


Declivities of Launching Ways 
BY W. JONSEN 


HE accompanying curve indicates in a simple form 

suitable declivities of keel and launching ways for 
vessels of varying size and similar type, the type dealt 
with being cargo vessels of ordinary form. 

Local conditions, such as the natural slope of the ground, 
extent of water available in front of the building berth, 
length of run before entering the water, and amount of 
rise and fall of tide, are, of course, factors which may in- 
fluence these declivities; but, assuming average conditions 
to hold, the curve may be taken to represent sound prac- 


would have been entailed in a stoppage of production. tice. If the vessel has any considerable distance to run 
VESSEL A B Cc D E F G | H J 
TypPE Barge Dredger Tug Passenger Cargo Cargo Cargo Cargo Cargo & Pass’gr 
P-incival dimensions...............-.-- 230’x 38’x 15'| 330’ x 53’ x 22’ |130’ x 26’x13/|370 x47 x19 230’ x 36x 17’) 340’ x 44’ x 26/440’ x 53’ x 39’ 480'x 56’ x 36/|500’ x 56’x 36/ 
Launch displacement in tons..............-- 750 2500 240 1600 750 1980 3600 4800 5600 
Doha POUN A saootidonasooogoaoandoveen 9/16 9/16 9/16 9/16 9/16 9/16 yu yy" uy" 
Declivity of tangent to standing ways........ 12/16 21/32 12/16 22/32 11/16 9/16 37/64 9/16 37/64 
Camber in length of slide................... WP 12” OH? 18” Nil Vf? yf? 12” iy’ 
Length ofislide in feet. -.. 002s... 180 295 90 310 192 285 360 405 425 
Width of slide in inches....................5 22 22 14 22 14 33 33 33 33 
Area of slide in square feet.................. 655 1080 210 1135 450 1570 1970 2230 2320 
Pressure per square foot on ways in tons...... 15 2.3 1.15 1.4 1.67 1.27 1.83 2.15 2.4 
Water on\wayends)........y..--:.-ee ee ene Nil Nil 4' 67 3 6” a6 1/0” 4/0” 4! 6” 4/0" 
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low water, and provide for both loading 
and unloading service. The equipment, 


which is comparatively inexpensive, is 
suitable for installation at the smaller 


ports. 
The city of St. Paul is building a 


double-track trestle on the river front 
about 800 feet long and constructing 


Note.-|This curye is for average case} If vessel.has 


long i n, before 


entering water, reduce declivity. If a ghort run, increase decliVity, 


a levee about 100 feet wide along the 
side. The city has installed a Horton & 


Steinbrenner locomotive crane and a 
gantry crane. Chutes and hoppers have 
also been built in the floor of the bridge 
owned and controlled by the St. Paul 


Declivity per foot 


Bridge & Terminal Railway Company. 
This provides for the rapid unloading of 
iron ore from railway cars to the barges. 

Other cities are actively engaged in 


gathering data and raising money to con- 
struct adequate port facilities. The city of 


Memphis, Tenn., has a committee work- 


500 1000 2000 3000 4000 


Launch displacement in tons 
Declivity Curves for Keel and Launching Ways 


5000 


before entering the water, the declivity indicated by the 
curve for vessels of over 1,000 tons launching displacement 
should be reduced by an amount of from 1/32 inch to 
1/16 inch per foot, according to local conditions. 

The table gives particulars of vessels which have been 
successfully launched; in these cases the start was fre- 
quently slow, and the length of run before entering water 
gave the vessel sufficient speed safely to clear the launch- 
ways. In consequence, it will be noted that the curve indi- 
cates declivities generally in excess of the actual cases 
quoted. Q 

Camber has been stated in the table over the length of 
the slide, as it will be a simple matter to proportion the 
camber over any length of standing way. Introduction of 
appreciable camber calls for judgment and experience, as 
care must be taken that for a long length of standing way 
the camber does not result in too small a declivity below 
the center of the vessel when still at rest, and that too 
great a poppet pressure does not obtain when the stern 
lifts. If good judgment is exercised, however, camber 
may have the effect of considerably shortening the stand- 
ing ways. 


Development of River Docks and Termi= 


nals on the Mississippi River 

INCE the Government appropriations were made for 

the building of modern barges and towboats for use 

on the Mississippi River, the cities using the service have 

made rapid progress in the development of terminal fa- 

cilities. The concrete terminals which are being con- 

structed at St. Louis were described at length in the April 
issue of MARINE ENGINEERING. 

The city of Alton, Ill., one of the first ports to complete 
its river terminals and docks, has installed an unusual 
type of freight-handling machinery at that point. Among 
the apparatus utilized is a Brown portable barge-loading 
device. This is constructed so that it may be used on 
steep and sloping banks, can be adjusted for high and 


ing out details for a $500,000 (£105,000) 
terminal project. The city of Shreve- 
port, La., is also actively engaged in plan- 
ning the construction and equipment of 
barge terminals. Greenville, Natchez 
and Louisville, as well as other cities 
along the Mississippi and Ohio rivers, 
are working out definite plans for ter- 
minal developments. The city of Helena, Ark., has al- 
ready raised $20,000 (£4,100) as a preliminary fund for 
the development of docks and terminals at that city, ac- 
cording to the report of L. R. Parmelee, city engineer. 


6000 7000 


Shipbuilding at the Pensacola Yards 
BY JOHN M. SWEENEY* 


T the Pensacola Shipbuilding Company’s new yard 

at Pensacola, Fla., there was launched on March 

15 the 9,o00-ton cargo ship Cushnoc, establishing a record 

for the side-launching of a vessel on the Atlantic or Gulf 

coasts. It is quite unusual that first launchings in new 

yards occur without a hitch of some kind, but the launch- 

ing of the Cushnoc could not have been more successful 

in the oldest yard and with the best trained force of men 
accustomed to such work. 

The Pensacola Shipbuilding Company has built its yard 
with the object of doing the work properly and thoroughly. 
Consequently, the company has in no way been tempted 
to hurry the launching at the expense of proper testing 
of the work before launching. This is applied particularly 
to the tank testing, and the result of this policy is seen in 
the case of the Cushnoc, which went overboard without 
showing a leak or developing a mishap of any kind. 

The Pensacola Shipbuilding Company has been par- 
ticularly fortunate in securing the supervisory services of 
David Hunter, in charge of the National Shipyard at 
Violet, La. To Mr. Hunter’s knowledge, care and fore- 
thought are particularly due the successful launching of the 
Cushnoc. Mr. Hunter was ably assisted by Bill Michel, 
of the Emergency Fleet Corporation. 

Immediately after the Cushnoc had cleared the ways, 
the keel of the next ship was put on the blocks. The 
Pensacola Shipbuilding Company operates five ways and 
has four other ships approaching the launching period, 
which will follow the Cushnoc in close succession. 


* President, Pensacola Shipbuilding Company, Pensacola, Fla. 


Letters trom Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliaries—Breakdowns at Sea and Repairs 


This department is open to all readers of the magazine 
for the discussion of affairs in the engine room. All let- 
ters published are paid for at regular rates. Your ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


Extra Bench Grinder 


The engine room oilers were forever pestering the life 
out of the shop machinist in using the emery wheel and 
taking off the wheel to put on a buffing rag. One day one 
of them asked permission to 
make up an extra wheel stand, 
telling the chief he could do so 
with an old, worn-out motor 
boat gas engine piston. 

The sketches show how he 
rigged up the device. The pis- 
ton was machined down to the 
shape shown in Fig 1. The old 
wrist pin was removed and the 
holes slightly enlarged by reaming, then twin bronze bush- 
ings were fitted and a small steel shaft made for the 
emery and buffing wheels. A pulley was turned up to 


Buffing Wheel Emery Wheel 


Fig. 2.—Handy Extra Emery and Buffing Wheel Made from Old 
Motor Boat Engine Piston 


fit the space in the center and secured with a blind set 
screw. 

Check nuts* were used for thrust collars on each end 
outside the piston. Oil cups were put in on the bosses 
inside and this completed the idea. The rig was securely 
fastened to the bench and run at proper speed. 

Concord, N. H. C. HA. WiILiey. 


Watching the Little Things 


That an ounce of prevention is better than a pound of 
cure is an adage that is no less true than that a stitch in 
time saves nine. The latter, as well as the former, applies 
on shipboard equally as well as on “dry” land. Emer- 
gencies arise in the operation of vessels—particularly in 
the engine room—which are liable to develop into serious 
trouble, if not completely stop the vessel, unless adequately 
met and overcome before the thing is too late. I know of 
one instance that happened on the ship where I was chief 
that would have proved a dire mishap if I had listened 
to the advice of others, especially my otherwise friendly 
and capable second assistant engineer. 

We had just rounded the Horn on our way from San 
Francisco to New York. I happened to be in the engine 


room for some reason or other and, passing the main 
steam riser, I caught a slight puff, like a pin-prick, against 
my cheek. Instantly I thought of a leak. I carefully ex- 
amined the p:pe but could locate nothing that gave even the 
semblance of a crack in the riser. Yet as I sought I 
again felt the pin-prick against my cheek. I was a bit 
troubled. We were running under 185 pounds of steam, 
and a break in the steam line meant, of course, serious 
consequences. I called to the assistant and put the thing 
up to him. He felt around the joint—the leak, if leak it 
was, was in the vicinity of the flanges—and he likewise 
was convinced that something was wrong. Yet he fairly 
grinned when I suggested that we cut down the pressure 
to 150 pounds as soon as possible and set up around the 
piping some form of reinforcement. But I insisted that 
this be done. 

We got busy. We made a clamp out of flat iron stock, 
in two pieces, with the proper bolts for staying, and 
clamped this around the pipe at a point immediately above 
the topmost flange, which was where the puff of steam 
was coming from. Then, despite the smiles of my second 
assistant, I saw that the pressure was lowered in the 
boilers from 185 pounds to 150 pounds. Under this re- 
duced pressure we came on to New York. 

As soon as we could, we took down the main line and 
examined it for pinholes, which was what my second 
assistant declared to be the source of the trouble. And do 
you know what we found? The main steam pipe was 
cracked from the flange up to a point some seven inches 
above the flange! It was an almost imperceptible crack, 
to be sure. Nevertheless, had I not reduced the steam 
pressure and placed a reinforcement around the pipe, we 
should undoubtedly have experienced some very annoying 
times in that engine room in order to bring the ship to port. 

 CHIERG 


A Successful Method for Drawing Keys 


There are many and various ways of drawing gib- 
headed keys, though there is only one real method of get- 
ting a strangle hold and utilizing all of the strength of the 
key section in such a way as to start the key, which is the 


Fig. 1 


Fig. 2 


biggest part of the job, and which must appeal to the 
mechanic who has never tried it. After shooting, which 
is not always practical or possible, this is the next best 
method: 


A piece of square-section tool steel with the very slight- 
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est amount of taper is properly fitted under the gib, which 
should also be filed to the same taper, so as to make a 
perfect metal-to-metal fit. This piece is driven in tight 
enough to feel solid, though not enough to cause bending 
or fracture. 

The amount of care with which th’s piece of steel is 
fitted is always worth the amount of time spent on the 
job; as, should the gib be broken off, it means drilling and 
tapping for the stud to draw it out. Should this fail, 
careful drilling must be resorted to in order to get as 
much section out of the key as possible, thereby loosening 
it. After the foregoing work is done, the key is marked 
with a scriber and a good stout blow given it on the op- 
posite side to the fitting piece, and, in almost every in- 
stance, on looking at the scriber mark, the key will be 
found to have started. The fitting piece is again set up as 
before and the process repeated as often as necessary, 
using shims to build up until it is loose enough to draw 
with a pinch bar. 


Seattle, Wash. SEAGOING ENGINEER. 


Unique Angle Wrench 
This wrench is the result of experimenting to see what 
could be done to make a handy open-end wrench that 


could be used at all angles. The need of such a tool is 

obvious to those who have to carry about a lot of solid 

wrenches in order to get at nuts in tight corners. 
This wrench is made of good 

steel. It is in two pieces—the 

wrench jaws and the handle. It 

‘can be made to answer for six dif- 0 

ferent angles of solid wrenches, 

the screw or pin being the means 

of locking the handle in any posi- 

tion desired. The outside edge of 

the wrench is a_ true circle and 

the handle conforms to this. A 

series of six holes for the pin is 

drilled as shown. MECHANIC. 


(ae 


Improvised Angle Wrench 


Useful Information 


A very good paint for smoke pipes, boiler casings, gas 
engine mufflers, or anywhere that a heat-resisting paint is 
needed, can be made as follows: Mix thoroughly three 
parts of graphite, two parts of black oxide of manganese 
with nine parts of fuller’s earth. Then to this mix a com- 
pound of one part glucose, ten parts sodium silicate, and 
four parts water. Stir until it is all of the right con- 
sistency to apply with a brush. 

Paint brushes that have been allowed to become hard 
can be revived for use if treated in either of these ways: 
‘First method, soak them a few days in turpent’ne, then 
remove and wash with yellow soap and hot water, work- 
ing the bristles with the fingers, then wash the brushes 
with gasoline (petrol) and rinse out with kerosene 
(paraffin). Second method, soak them in hot vinegar. 


DRILLING GLASS 


By mixing camphor with turpentine, one can use a regu- 
lar twist drill to put holes in glass. Make a small circular 
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dam of putty to hold the drilling compound; drill steadily 
and with moderate pressure. When the point of the driil 
starts through the glass, stop drilling and finish the hole 
by reaming with a three-corned file which has its edges 
ground sharp. 
KEEPING Putry 

Sometimes when a pane of glass has been set there is a 
handful of putty left over. This will come in handy if 
preserved. Wrap it in a piece of brown paper, put it in 
a fruit jar and cover it with water; then screw or clamp 
on the jar top. This prevents the water evaporating. 
Putty will keep indefinitely when taken care of in this way. 

(Cy dal, WY 


Uses for Oil Tins 


In spare time a few useful articles can be made from 
empty five-gallon oil tins. A very handy oil cup filling 
device that | made is shown in Figs. 1 and 2. It is very 
simple to construct, as follows: Cut out the bottom of the 
oil tin and next transfer the handle from the top to the 
side. Next make a small long-taper funnel that will fit 
inside the screw-top opening. Solder this in place on the 
inside of the can. A long rod fitted with a small cork 


The side cut open 
amakes the 
Hangers 


DRIP PAN Serew Cop 
Fig. 3 


Special Uses for Oil Tins 


stopper on one end and working in brackets soldered to 
the inside of the can is used as a valve to open or close 
the funnel opening. A lip is made on one edge of the tin 
for pouring out the remaining oil after all cups have been 
filled. 

Fig. 2 shows a simple way to make a small drip pan to 
use under the oil filter or tank; it is made by cutting open 
one side of an empty tin and bending back a section of 
this to form the hangers by which it is set on two-simple 
brackets. As the can has a screw cap at the one end, it 
provides a handy method of draining it out. 

ASSISTANT. 


Testing Compression 

The other day I was visiting a ship tied up to the other 
side of the same dock at which we were berthed, and for 
this visit of a few minutes and short distance I was re- 
warded with a couple of kinks worth remembering. 

One of them I have illustrated with a sketch. It is a 
simple idea, but one that I, and perhaps many others, 
never thought of. The second engineer was giving the 
ship’s motor launch engine an overhaul, and at the time I 
arrived he was testing the engine cylinders for compres- 
sion. For this purpose he had rigged up a small pressure 
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gage, using the base of an old spark plug for this purpose. 
The use of a small pressure gage in this manner accurately 
indicated the condition of the piston rings and valves of 
each cylinder tested. 

The other kink is shown in Fig. 2—a very powerful 


Section of old 
Spark Plug 


Fig. | 


Fig. 2 


type of screw driver that is quickly and easily made from 
a piece of 3¢-inch round stock. It is for driving in or 
taking out stiff screws. G Isl, Wy 


An Ingenious Clamp for Preventing the 
Opening of Sea Injection and Over= 
board Discharge Valves When Put= 
ting a Ship Out of Commission 
In order securely to close the sea injection and over- 
board discharge valves of our ship when putting it out of 
commission, I have found the clamp described below help- 
ful. As the idea may be useful to 
other marine engineers, it is submit- 

ted for publication. 

The clamp is made from flat iron 
or steel 3/16-inch or %4-inch thick 
and as long as the distance from the 
bonnet to the handwheel, with allow- 
ance for bending the foot and form- 
ing the upper end. The valve should 
be closed when taking the measure- 
ment. One of the studs should be 
removed and replaced by a longer one, according to the 
thickness of the metal of the clamp. 

After forging the clamp, a short strap is shaped to fit 
the handwheel. Corresponding holes are drilled at each 
side of the forged part, fitting the handwheel. A clear- 
ance hole is drilled in the foot of the clamp to slip over the 
stud in the bonnet. The clamp should be fitted so that 
the short strap comes on the inside of the handwheel. If 
it is necessary to use the valve again, a few minutes’ time 
is sufficient to unbolt the strap. 

In securing the feed and steam stop valves of a boiler 
when required to work inside, this type of clamp does the 
job in a first-class manner, as it cannot be accidentally 
opened, admitting steam or hot water on the workmen in 
the boiler. 

Wate Senlozwa- 


Arrangement of 


Clamp 


Frep W. MIERKE. 


From January 1 of this year to May 7, a total of 204 
steamships with an aggregate of 781,980 gross tons 
were delivered to the United States Shipping Board by 
American yards. From January 1, 1918, to December 31, 
1918, the output was 527 steamships with an aggregate 
gross tonnage of 1,991,587. 
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Bureau VERITAS, REPERTOIRE-GENERAL (General List of Mer- 
chant Shipping of All Nations). Volume I, Steamers 
and Motor Vessels, 1918-1919. Size, 10% by 11 inches. 
Pages, 1,182. Volume II, Sailing Vessels, 1918-1919. Size, 
10Y% by 11 inches. Pages, 795. New York, 1919: Bureau 
Veritas. Price (two volumes complete), $25.00. 

The Repertoire-General, issued yearly since 1870 by the 
Administration of the Bureau Veritas, is printed in two 
volumes, one dealing with steamers and the other with 
sailing vessels. The first volume contains an alphabetical 
list of all sea-going merchant steamers and motor vessels 
of 100 gross tons and upwards of all countries of the world 
excepting barges, ferry boats, dredges, yachts, etc., and 
vessels for inland navigation. Vessels of the Great Lakes 
which are partially employed for ocean service are in- 
cluded in this list. The volume also contains the follow- 
ing lists: Petroleum-carrying steamers, cable ships, 
changes of name, compound names, steamers of 10,000 
gross tons and upwards, signal letters of all nations, 
builders of iron or steel, wooden and ferro-concrete ships, 
owners of steamers and motor vessels in the order of 
nationality. During recent years lists of vessels fitted 
with refrigerating apparatus and a list of salvage compa- 
nies have been added. 

The second volume contains an alphabetical list of all 
sea-going merchant sailing vessels of 50 gross tons and 
upwards of all countries of the world, followed by a sepa- 
rate list of sailing vessels fitted with auxiliary engines or 
motors. This volume likewise contains a list of changes 
of name, a list of vessels having compound names, the 
signal letters of all nations and a list of owners of sailing 
ships. 

Each volume contains also a table showing general sta- 


‘tistics arranged according to nationality of the vessels 


therein and a table showing statistics of the vessels built, 
bought or sold in the different countries during the pre- 
ceding year. 


Tue DELAMATER IRON Works: THE CRADLE OF THE MODERN 
Navy. By H. F. J. Porter, M. E. Size, 8% inches by 
1034 inches. Pages, 45. Illustrations, 23. New York, 
1919: H. F. J. Porter, M. E., 200 Fifth avenue. 

At the meeting of the Society of Naval Architects and 
Marine Engineers, held in Philadelphia on November 14, 
1918, the first paper, entitled “The Delamater Iron Works: 
The Cradle of the Modern Navy,” was presented by H. F. 
J. Porter, M. E., who spent four years at this historical 
plant after leaving college in 1878. Mr. Porter has con- 
sented to issue a limited edition of the paper in the form 
outlined above. 

The paper recounts the history of the Delamater Iron 
Works from the time it started as the Phoenix Foundry 
on West street between Vestry and Eighth streets, New 
York, under James Cunningham in 1838. The plant was 
taken over by Peter Hogg and Cornelius H. Delamater 
in 1843. It was moved to the foot of West 38th street in 
1850 and was finally closed in 1890. The paper describes 
the developments which took place at the plant during 
fifty years under the direction of Mr. Delamater and 
Captain John Ericsson. 


Marine Gas ENGINES: THEIR CONSTRUCTION AND MANAGE- 
MENT. Second edition. Carl H. Clark, S. B. Size, 5 
inches by 73% inches. Pages, 136. Illustrations, 102. New 
York, 1919: D. Van Nostrand Company. Price, $2. 

This book describes briefly the construction and prin- 
ciples of operation of the standard types of marine gas 
engines, with a special chapter on oil and Diesel engines. 


Questions and Answers for Marine Engineers 


Inquiries of General Interest Regarding Marine Engineer- 
ing and Shipbuilding Will Be Answered in this Department | 


This department is maintained for the service of prac- 
tical marine engineers, draftsmen and shipbulders. All 
inquiries should bear the name and address of the writer. 
Anonymous conimunications will not be considered. The 
identity of the writer, however, will not be disclosed wn- 
less the editor is given permission to do so. 


Amount of Pressure 


Q. (1006).—What is meant by the pressure on condenser will be 70 
atmospheres when machine is fully charged? I do not know what is 
meant by so many atmospheres. Please explain. 


A. (1006).—The barometer under standard conditions 
will be 30.9 inches, which is equivalent to 14.7 pounds per 
square inch. Consequently, if the pressure of one at- 
mosphere is 14.7 pounds per square inch, then 70 at- 
mospheres will represent 70 X 14.7, or 1,029 pounds per 
square inch. 


Point of Cut-Off 


Q. (1007).—How do you know the point of cut-off on an indicator 
diagram? What is a common value for the cut-off of a marine engine? 


A. (1007).—The point of cut-off on the indicator dia- 
gram is often hard to locate, and especially so with many 
vertical marine engines where the revolutions are fairly 
high, the valves slow-acting and of small travel. The 
point of cut-off is usually taken where the outline of 
diagram changes from convex to concave. The diagram 
indicates the points at which the various events begin. 
Due to the angularity of the connecting rod, the point of 
cut-off will be later on the top stroke than on the bottom. 


Admission 


Release 


Compression 


Position of Events on Indicator Card 


Marine engine practice employs a cut-off at from 50 
percent to 80 percent of the stroke, the smaller value being 
used where economy is all-important, as in cargo vessels 
(although many merchant ships have a 70-percent cut-off), 
and the larger value where space and weight must be 
saved, as in naval practice. 


Stress in Column Bolts 


Q. (1010).—Under the force F which causes a moment about the 
corner D, what would be the tensile stress in each of the bolts G, if 
the distance between them and to the point D were known? A is the 
guide column of the engine attached to the bedplate by column bolts G. 
The force F is that exerted by the connecting rod. 


A. (1010).—Your question does not mention the fact 
that we need to know the distance R between the line of 
action of force F and the column seat. A problem similar 
to this often arises in the design of riveted joints. It is 
customary, and it makes the work simpler, to take moments 
about G, the outer row of bolts, rather than D. Theoretic- 
ally, however, we should take D as moment axis. Below 
we shall indicate both methods. 

We may consider that the tension in each bolt is pro- 


portional to the distance from the moment axis D in the 
first instance. Then if P represents the tension in each 
of the bolts marked G”, and since the moment of F about 


ELEVATION 


Sketch of Column Connections 


D must equal the sum of the bolt moments about the 
same, we shall have, taking moments about D, 
2P (L+m)’* 3P (m)? 
Je Oca IP GIB, Us py) i EC) 
2L +m 2L +m 
or, similarly, taking moment about the outer line of bolts, 
AIP (L))” 
FR = 3P (2L) + ——-. (2) 
2L 
Nore,—In equation (1) the second term of the right-hand 


P(L+m) 


repre- 
2aL+m 
sents the pull of one bolt G’ in row G’G’; its moment about 
P(L+m)? 


2L +m 


The second equation in this case will give a value of P 
about 10 percent higher than the first. In this particular 
problem it should be realized that all large engines will 
have a column on the other side of the cylinder, which 
would be capable of taking tension and thus reduce the 
stress in the column foot. Furthermore, we have not con- 
sidered the tensile stress in bolts due to steam pressure 
and acceleration of reciprocating parts, or the shearing 
stress, all of which should be taken into account. The 
above method is of more value in design work when 
forces are better known. 


member is obtained when we remember that 


DD will, of course, be 


Make-Up Feed Water 


Q. (1009).—Although I have looked over many marine texts on en- 
gines, I have not found any reference as to how and where the make-up 
feed is fed into the boiler feed water while the main engines are in 
operation. STUDENT. 


A. (1009).—A common plan is to run a small pipe from 
the steam side of the condenser to the feed water tank in 
the double bottom. The vacuum is sufficient to draw the 
water into the condenser, and from thence into the feed 
line. 
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DIRECTORS APPROVE SALE 
OF BRITISH SHIPS OF THE 
INTERNATIONAL MER- 
CANTILE MARINE 


80 Ships Totaling 763,837 Gross 
Tons—Olympic and Others 
Included in Deal 


On May 20 the board of directors of 
the International Mercantile Marine 
Company, 9 Broadway, New York, ap- 
proved the sale of vessels and assets of 
the British companies subsidiary to the 
company, at a price of approximately 
$130,000,000 (£27,000,000). This action 
is regarded as closing the biggest deal 
in American shipping history, since the 
approval of the stockholders at a special 
meeting to be held June 16, it is believed, 
will naturally follow. The release of 
this huge sum for the operation of 
strictly American shipping opens up vast 
possibilities for the future of the Ameri- 
can merchant marine. 

The cash and assets of the British 
companies, which include the Oceanic 
Steam Navigation Company, Ltd. (The 
White Star Line), which operates 21 
vessels totaling 334,307 gross tons, in- 
cluding the Olympic, Adriatic and other 
large passenger vessels, The Atlantic 
Transport Company, Ltd., Frederick 
Leyland Company, Ltd., International 
Navigation Company, Ltd., British & 
North Atlantic Steam Navigation, Ltd., 
and Shaw, Savil & Albion Company, 
Ltd., total $60,000,000, including securi- 
ties in other concerns, war bonds, etc. 
The amount, therefore, to be paid for 
the ships is only $70,000,000, or less than 
$100 per ton. ~ 


Suips IN Poor CoNnpDITION 


Although this rate seems low when 
compared with present prices, it should 
be taken into account that all these ves- 
sels have received unusually hard usage 
during the war, have not been kept in 
repair, and hence could not be consid- 
ered in first-class condition. To this 
should be added the fact that 32 of the 
vessels were built before the present 
century, and 23 only have been con- 
structed since 1910. The Olympic, of 
46,359 gross tons, the 24,541-ton Adriatic, 
the 24,547-ton Belgic and the 23,876-ton 
Baltic, are the types of vessels which 
the American merchant marine will have 
to replace if the same trade routes are 
to be developed. On the other hand 
many of the vessels range from 3,013 
gross tons up, and can be easily supplied 
by American shipyard facilities. 


Stripped of the British tonnage the 
International Mercantile Marine will 
hold only 11 vessels of 130,641 gross 
tons. Among these are included the 
13,039-ton Manchuria, the 20,718-ton 
Minnesota, and the 13,639-ton Mongolia 
of the Atlantic Transport Line, and the 
Finland, Kroonland, Philadelphia, St. 
Louis and St. Paul of the American line. 


CONTRACT LET FOR $3,000,000 
REPAIR SHIP 


Puget Sound Yard Will Build 
Modern Type Repair Vessel 


Word has-been received from Capt. 
R. Stocker, U. S. N., head of the design- 
ing department of the Bureau of Con- 
struction and Repair, Navy Department, 
of the letting of the contract to the 
Puget Sound Navy Yard, Bremerton, 
Wash., for the building of repair ship 
No. 1 at an estimated cost of $3,000,000. 

The vessel will be capable of tak- 
ing care of all the ordinary repairs 
of vessels of the fleet, including battle- 
ships and battle cruisers. The repair 
plant which will be installed on board 
consists of a machine shop, brass and 
iron foundry, boiler and blacksmith 
shop, coppersmith shop, pipe and sheet 
metal shop, pattern and carpenter shop, 
electrical shop, drafting room, optical 
shop and gyro testing room. 

The repair ship, which is 484 feet 
long overall, with a beam of 7o feet and 
a draft of 19 feet, displacing about 
10,000 tons, will carry a battery of four 
5-inch guns and two 3-inch anti-aircraft 
guns. The ship will be propelled by 
steam turbines operating through re- 
duction gearing. It is designed for a 
speed of 16 knots, and will be equipped 
with a high-power radio outfit. 


Canadian Yard Receives Contract 
for Three 6,500=-Ton Vessels 


The National Shipbuilding Company, 
42 Broadway, New York, has a contract 
to build three 6,500-ton steamships for 
French owners. It is understood that 
the ships will be built in this company’s 
yard at Three Rivers, Canada. 


Newburgh Shipyards Will Build 
Freight Steamers 
The Newburgh Shipyards, Inc., New- 
burgh, N. Y., is understood to have re- 
ceived a contract to build a freight 
steamer for the Union Sulphur Com- 
pany, 17 Battery Place, New York. 


MERCHANT MARINE CON- 
FERENCE FAVORS PRI- 
VATE CONTROL OF 
SHIPPING 


Franklin Urges Definite, Perma- 
nent Plan to Reassure 
Ship Operators 


At the conference which was held in 
Washington on May 21-23 between 
Chairman Hurley of the United States 
Shipping Board and men representing 
shipping, commercial and agricultural 
interests throughout the country, the de- 
velopment of the operation of the 
American merchant marine by private 
initiative and capital was recommended 
in almost every case. 

John L. Hamilton, of the American 
Bankers’ Association; Welding Ring, of 
the New York Chamber of Commerce; 
N. M. Leach, of the Mississippi Valley 
Association, and E. P. Thomas, of the 
Foreign Trade Council, declared against 
government ownership and operation. 
Almost the only dissenting vote was 
expressed by B. F. Marsh, of the Farm- 
ers’ National Council, who declared that 
ships “constructed at the government ex- 
pense should remain the property of the 
people of the country.” 

In discussing the question of ship op- 
eration, P. A. S. Franklin, president of 
the International Mercantile, said: : 


It is not a question of only manufacturing 
ships, it is a question of building up individual 
corporations, banking facilities, sales depart- 
ments in foreign countries, and other things 
necessary to enable the traffic to be handled 
properly. I think it is exceedingly important, 
and we have given this matter a great deal of 
consideration, and feel that the steel steamers 
should be sold to private corporations and pri- 
vate individuals and should be operated abso- 
lutely as Private property and not by the gov- 
ernment in any way, shape or form. 

We also feel very strongly that a very com- 
prehensive policy should be adopted by the 
Shipping Board and by the government for 
the prospective buyer of these steamers, so that 
they may know what the future situation is 
going to be, and not feel that two years from 
now we are going to have a different policy, 
and in that time having government-owned 
ships competing with the privately owned ships. 
Without such policy it would be impossible to 
get people to put their money in the enter- 
prise. They feel that if they would wait two 
years they will have a better opportunity than 
to-day. 

The necessity for establishing regular 
trade lines was emphasized by J. H. 
Rosseter, director of the Division of 
Operations, who said: 


If we should make the mistake of a promis- 
cuous use of this fleet under any random sale 
or charter and fail to conserve to the nation 
the present opportunity of building up regular 
lines, I am afraid that all of our efforts will 
have gone for naught. Without regularity, 
without some direction or control, without 
some control of needless competition, between 
ourselves and the fierce competition that is 
coming to us, we are going to fail. 
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EXTENSIVE SHIP REPAIR 
FACILITIES BEING 
DEVELOPED 


Twelve New Drydocks Will Be 
Constructed 


Evidence of the increase in American 
marine operation is indicated by the ex- 
tensive ship repair facilities which are 
being developed at the Atlantic and 
Pacific coasts and along the Gulf. As 
may be noted in the marine construction 
section, this month’s reports give a con- 
crete idea of this expansion. Drydocks 
are being or will be constructed at 
Mobile, New Orleans, Galveston and 
St. John, New Brunswick. A 4,000-ton 
marine railway is included in the plans 
for the $5,000,0co naval base at Cuba and 
Charleston, S. C., is to have a $3,500,000 
drydock. 

The shipbuilding companies are not be- 
hind in the movement. The Los Angeles 
Shipbuilding & Dry Dock Company, the 
Ames Shipbuilding & Dry Dock Com- 
pany, the Carl Hartman Company, the St. 
Helens Shipbuilding Company, the An- 
derson Shipbuilding Company and the 
Lake Union Dry Dock & Machine 
Works plan to build drydock facilities. 
The Government Island Concrete Ship- 
building plant at San Francisco may be- 
come a huge shipbuilding repair plant. 
In addition we find smaller marine rail- 
ways being built at the Hamme Marine 
Railway and the government repair 
plant at La Playa, Cal. Ata rough esti- 
mate these new projects would provide 
at least 85,500 tons additional ship re- 
pair capacity. 


ST. LOUIS BIDS FOR TWENTY 
8,000-TON VESSELS 


Will Be Operated Out of New 
Orleans to South America 
and the Orient 


Business interests of St. Louis, Mo., 
represented by the Chamber of Com- 
merce, Jackson Johnson, president, 
have announced that they are contem- 
plating the purchase of twenty 8,oc0- 
ton deadweight vessels from the Ship- 
ping Board to handle the river traffic 
of St. Louis shipped from the port of 
New Orleans. 

From Memphis it was recently an- 
nounced that Joseph Newburger, chair- 
man of that city’s Chamber of Com- 
merce, was preparing plans for the or- 
ganization of a $1,000,000 corporation 
of purely Memphis capital, to pur- 
chase and operate ships from New 
Orleans. 


Bids on Four Steel Towboats 


The United States Engineer Office, 
428 Custom House street, St. Louis, 
Mo., will receive proposals until June 
13 for the construction of four steel 
hull stern-wheel towboats for use on 
the Upper Mississippi river. Further 
information will be furnished on ap- 
plication. 
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PRESIDENT REMOVES BAN ALLOWING SHIPYARDS TO 
ACCEPT CONTRACTS FOR FOREIGN FLAGS 


Chairman Hurley May Reconsider Plan to Cancel Contracts for Two 
Million Tons of Ships 


On April 30 Charles Piez made a 
strong protest, at a dinner given in his 
honor by the Atlantic Coast Shipbuilders’ 
Association, against the cancellation of 
contracts for two million tons of ship- 
ping, as announced by the Shipping 
Board and against the ruling which pro- 
hibited the shipyards from accepting 
foreign contracts. Subsequently the 
leading shipbuilders of the country 
cabled President Wilson asking him to 
take immediate action along these lines 
to improve the shipbuilding situation. 
Following these moves it was announced 
from the White House on May 14 that 
“upon suggestion of Chairman Hurley, 
of the United States Shipping Board, 
the President has taken action which 
will permit American shipyards to ac- 
cept foreign contracts, so far as that 
can be done without interfering with 
the building programme for American 
register.” 

Aout 3,000,000 Gross Tons May BE 
Buitt 


Possibilities for the placement of 
foreign contracts with American yards, 
the chairman said, could be estimated at 
from 2,500,000 to 3,000,000 gross tons. 
This is: the amount of foreign contracts 


in sight at present, the chairman said, 
which might be obtained by the yards of 
the country if the necessary attractive 
prices and other inducements could be 
offered. 

There is a strong possibility, the chair- 
man said, that Norway might place with 
American yards contracts totaling 1,000,- 
ooo tons. France, although having al- 
ready placed contracts totaling 500,000 
tons with British yards, contemplates the 
placement of an additional 500,000 tons, 
which may be obtained. Italy also is 
inquiring for the most satisfactory ship 
offers for the award of steel ship con- 
tracts totaling 500,000 tons. 


Chairman Hurley declared that al- 
though it is expected that a large num- 
ber of substantial ship contracts prob- 
ably will be awarded as a result of the 
President’s action in the removing of the 
foreign ship contract ban, it is not be- 
lieved that there will be any rush by 
foreign contractors to place contracts in 
the United States. Satisfactory prices 
must be quoted to attract the foreign 
contracts, he said. The most attractive 
price offered thus far, the chairman said, 
was $170 a ton, in the recent sale of 
shipping to foreign buyers. 


(Photograph by Press Illustrating Service) 
Battleship Tennessee, Launched from the New York Navy Yard on April 30 
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As an inducement. to prospective 
foreign ship purchasers, Chairman Hur- 
ley added, the Shipping Board in all 
probability will modify its regulations 
prohibiting the transfer of American- 
built tonnage to foreign flags to permit 
the transfer of the foreign-contract ton- 
nage to whatever flag desired. The 
Shipping Board in a large measure will 
be governed by the similar regulation 
of the British Ministry of Shipping. 
LARGE SHIPBUILDING PLANTS ALREADY 

Hotp Contracts WxHicH WiLL KEEP 

THEM Busy THROUGH I919 


Interviews with officials of several 
large shipbuilding companies have shown 
that some of these yards will not be 
open to take on new contracts through 
1919. The New York Shipbuilding Cor- 
poration, for example, holds contracts 
which will keep it occupied through this 
period. The shipyard of the William 
Cramp & Sons Ship & Engine Building 
Company, which also holds extensive 
Government contracts, it is reported, 
could not possibly enter the field in 1919. 
Henry Carse, president of the Subma- 
rine Boat Corporation, stated that the 
efforts of that company would be con- 
centrated upon producing tonnage for 
the Emergency Fleet Corporation. 

Robert Niles, of the Foundation Com- 
pany, 233 Broadway, New York, ex- 
pressed disappointment that the yards 
had not been permitted to accept con- 
tracts immediately after the signing of 
the armistice, when he considered con- 
ditions more favorable than at present. 


GOVERNMENT SHIPBUILDING PROGRAMME 


NECESSARY 
Harrison Robinson, secretary of the 
California Shipbuilders’ Committee, 
made the following statement regarding 
the new ruling: “The Government has 
forced the shipyards to decline contracts 
for 3,000,000 tons since the signing of 
the armistice and foreign business has 
been educated to go elsewhere. Again, 
it would be six months before we could 
start business on such contracts, and we 
are faced by an emergency which we 
must meet at once, the presentation of 
the domestic programme.” 
Hurtrey Expratns CANCELLATIONS 


In explanation of the announcement 
that the Shipping Board expected to can- 
cel 2,000,000 tons of ship contracts, 
Chairman Hurley issued a statement 
showing that these cancellations seemed 
advisable in order that the American 
merchant marine may be so balanced 
that it can opérate in world commerce 
profitably. He advocated the building 
of larger vessels and passenger liners. 

Before leaving for Chicago Charles 
Piez, former director-general of the 
Emergency Fleet Corporation, gave it 
out that Chairman Hurley had aban- 
doned his policy of scuttling large con- 
tracts, as announced previously. 

Commander J. L. Ackerson, assistant 
to Chairman Hurley, has announced 
that an appropriation of over $600,000,000 
by the end of June will be needed to con- 
tinue the shipbuilding programme. 
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Record in Refitting Transport 
Vessels 


The American Standard Ship Fit- 
tings Corporation, 115 Broadway, New 
York city, which entered the field of 
refitting vessels for army transport ser- 
vice during the last of January, 1910, 
has completed the refitting of the Min- 
nesotan, Soshone, General Gorgas and 
the South Bend, at a cost of approxi- 
mately $750,000. This work has been 
carried out in less than three months’ 
time. 

The work on the South Bend, which 
was under contract to be completed 
within eighteen days, involved the trans- 
formation of housing quarters, as well 
as additional work on boilers and en- 
gines amounting to approximately $200,- 
000. 


Twelve Piers for Staten Island 
The sinking fund committee of the 
New York Board of Estimate has 
voted to endorse the _ resolution 
authorizing the city to acquire 8,900 
linear feet of water front at Staten 
Island. An appropriation of $3,000,000 
was made as a preliminary instalment. 
The water front, which runs from the 
foot of Marietta street, Tompkinsville, 
to the Pouch Terminal at the foot of 
Edgewater street, Rosebank, will be 
used for the terminals, warehouses and 
the installation of other terminal facili- 
ties. It is planned to build twelve piers 
on this site; each pier will be 125 feet 
wide and 1,000 feet long, with a water 
space of 300 feet between piers. The 
depth of water at the piers will be 
dredged to 44 feet. The work will cost 
at least $10,000,000. : 


Schwab Will Spend Millions on 
Sparrow’s Point Plant 

Charles M. Schwab, of the Bethlehem 
Steel Corporation, Bethlehem, Pa., an- 
nounced in Baltimore on May 20 that he 
would spend between $25,000,000 and 
$40,000,000 in improvements at the Spar- 
row’s Point plant. This will be in ad- 
dition to the $50,000,000 improvements 
now being completed. The adding of 
ten ships to the present ore fleet of the 
corporation is among the improvements 
for which the appropriation will be made. 


$5,000,000 New Navy Yard for 
Cuban Government 


The Cuban Government is to build a 
new $5,000,000 navy yard at Triscornia, 
Havana harbor. All plans for this mod- 
ern storage and repair base are in the 
hands of Monks & Johnson, architects 
and engineers, 78 Devonshire street, 
Boston, who planned and supervised the 
construction of the Victory plant at 
Squantum, Mass., and other large plants 
for the United States Government. The 
new Cuban navy yard is to include 
three marine railways, storehouses, ma- 
chine shop, foundry, forge shop and bar- 
racks. The shops will have full crane 
service and up-to-date equipment. De- 
tails and engineering information on this 
project are not yet available. 
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SHIPYARDS TO CONTRACT 
WITH THE SHIPPING 
BOARD AT FLAT 
PRICE 


Elimination of Cost=Plus Basis 
May Work a Hardship Upon 
Companies With Insufficient 
Financial Backing. 

Revision of the Shipping Board build- 
ing programme to a peace basis has been 
placed before representatives of the At- 
lantic Gulf and Lake yards by the Ship- 
ping Board in recent conferences. The 
builders were asked if they were pre- 
pared to accept flat prices in lieu of the 
cost-plus basis in use during the war. 
Where keels have not yet been laid the 
Board expects generous co-operation 
from the yards to lower prices to a 
normal level. It is reported that nearly 
$700,000,000 additional appropriation will 
be needed to carry out contracts which 
the Board has already been authorized 
to make. 


Plan $60,000,000 Terminal Pro= 
ject Off New Jersey Coast 


The Lord Construction Company, 
New York, has made a proposition to 
the New Jersey State Board of Com- 
merce and Navigation, of which J. 
Spencer Smith is chairman, for the 
construction of a huge terminal on 
Robbins’ Reef, in New York harbor. 

By means of a fill it would be pos- 
sible to reclaim 370 acres of land one 
mile off the Bayonne shore. The con- 
struction work, which would be carried 
on by a new concern to be known as 
the Jersey Dock and Terminal Com- 
pany, would include the building of 
two huge railway trestles connecting 
the island to the mainland. The island 
itself would be equipped with piers and 
warehouses of the latest design. 


$5,000,000 for Savannah Harbor 


A project is on foot to spend $5,000,- 
ooo for the further development of Sa- 
vannah harbor. The plan includes the 
building of two piers with adjacent 
warehouses. If the present plans are 
accepted by the City Council these 
piers will be built 1,500 feet in length 
of fireproof, durable construction. 


Plan to Improve Milwaukee 
Harbor 


With the retaining of H. McL. Hard- 
ing as consulting engineer and super- 
visor in charge of the construction of 
che proposed municipal docks and piers 
at Milwaukee, Wis., actual plans are 
being laid for the harbor development. 

As outlined by Mr. McL. Harding, 
the first improvement will be the build- 
ing of a concrete capped retaining wall. 
The construction will be carried on in 
sections of, say, 650 feet at a time. 
Tracks for gantry cranes, a warehouse 
and railroad tracks on the other side of 
the warehouse will be built for each unit. 
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Atlas Steam Soot Blower 

Albert T. Otto & Sons, of to1 Park 
avenue, New York, have taken the Am- 
erican license for the British “improved 
diamond steam flue blower (front end 
type) for Scotch boilers, and are manu- 
facturing this apparatus under the name 
of the Atlas steam soot blower. 

The operation, which is extremely 
simple, consuming from one and one- 
half to two minutes, consists of opening 
the outside steam valve, turning the 
thandle of the blower to the right until 
checked by stop, and then reverse. As 
the rotating double nozzle is advanced 
and returned through the combustion 
chamber, two jets of dry steam are 
forced against the tube bank and through 
the tubes in the natural direction of the 
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done under pressure. It is practically 
fool proof; is never in the way and 
always ready for use. 

After exhaustive tests the British Ad- 
miralty has adopted this blower to the 


exclusion of all other makes, and it is ~ 


used by practically every British steam- 
ship line and shipbuilder, The Cunard 
Line has ordered in the past month over 
450 additional blowers. Official tests 
have shown a saving of 10 percent and 
over in coal and an increase in the speed 
of the vessel. 

The following extract of a letter from 
Mr. Charles F. Lumb, head of the Eng- 
lish concern, is of interest in connection 
with the use of superheaters on marine 
boilers, as illustrating the necessity of a 
blower with superheaters: 


“34 Pipe { 
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steam engines where weight and space 
are important factors. 

On auxiliary schooners and self-pro- 
pelled barges it has usually been found 
unadvisable to use steam engines on ac- 
count of their bulk. The Talbot boiler, 
which overcomes this objection, is suited 
to any grade of fuel from kerosene 


(paraffin) to thick Mexican oil. The 
latest Talbot boiler is also fitted for 
using coal and other solid fuels. The 


company reports that the same quantity 
of these cheap grades of fuel is used in 
the Talbot boiler as would be required 
to operate ordinary gas engines by the 
use of gasoline (petrol). 

Tests on the steamers where Talbot 
boilers are installed show a fuel con- 
sumption of between one-half and three- 


Shows increasing radius of 
steam jet as jet is progressed 
into combustion chamber 


be extended if 
desired, 


Showing Front View of Installation on Three Nests of Tubes. 
One Steam Valve Controls All Blowers in Box. 
Has Interior Valve Operated Automatically by the Motion of the 


Handle 


draft of the boiler. There is no encum- 
brance whatever on the smokebox door, 
as the operating handle is quickly de- 
tachable and the door readily opened at 
any time. 

The illustration shows an Atlas instal- 
lation on a three-furnace boiler. As may 
be noted, there is one main outside steam 
valve. Each blower is fitted with an in- 
terior valve, which opens and closes au- 
tomatically by the motion of the handle. 

When not in use the blower is tele- 
scoped into the tube, which is sealed, out 
of contact with extreme heat. The use 
is so short and the results so instantan- 
eous that there is no loss of pressure. 
The rear plates are cleaned as thor- 
oughly as the tubes, and the blower can 
be used as often as wished. Hand clean- 
ing is therefore done away with. 

The manufacturers claim that the 
blower is good for the life of the boiler, 
and that there has never been a call for 
a spare part. One of its advantages is 
its ease of installation—it is just an ordi- 
nary job of steam connecting and can be 


Alternative steam 
connection when 


superheaters are 
fitted 


Each Blower 


to Its Housing. 


“One trawler, belonging to Mr. Bas- 
comb, of Grimsby, was equipped with the 
superheater without the blower. 
She had gone about thirty miles up the 
coast when she had to put into port, and 
the captain telegraphed through that she 
was unable to make steam. They had to 
remove the heater, and after the comple- 
tion of the voyage she was brought back 
to Grimsby. The superheater was again 
installed, together with our blowers, and 
the vessel then succeeded, according to 
the owner, in reducing -her coal con- 
sumption by 20 percent. 

“Of course, we do not claim the bene- 
fit of this altogether to the blower—there 
is no doubt that the superheater had an 
important part—but they were useless 
until the elements were kept clean.” 
Steam Engines for Auxiliary 

Schooners 

The following information, received 
from the Talbot Engineering Corpora- 
tion, 66 Broadway, New York city, em- 
phasizes the possibility of the use of 
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By Turning Handle the Rotating Double Jet of Dry Steam Is 
Advanced Into Combustion Chamber, Thoroughly Cleaning Every 
Tube Beginning with the Center, and Repeating as It Is Returned 


quarters of a pound of crude oil per 
shaft-horsepower. The cost of opera- 
tion of a Talbot power plant, the com- 
pany reports, is about 10 to 20 percent 
of the cost of operation of an ordinary 
gas engine, and is cheaper than the op- 
eration of crude oil engines on account 
of the inexpensive fuel which can be 
used. Even in the smaller units, the 
thermal efficiency is higher than that ob- 
tained in large electric power plants, due 
to the high-pressure superheated steam 
used. The Talbot Engineering Corpora- 
tion claims that the Talbot boiler is un- 
usually safe in operation because there 
are no large steam spaces. 


Quick=Acting Ship Winch 

The quick-acting ship winch, manu- 
factured by the American Clay Machin- 
ery Company, Bucyrus, Ohio, is of the 
single-drum, single-geared and double- 
cylinder type, with cylinders 9 inches in 
diameter by 9-inch stroke. The steam 
valves are of the piston type. The cylin- 
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der and steam chest are bored simul- 
taneously to insure accurate alinement. 
The winch is controlled by a piston re- 
verse valve operated by a hand lever, so 
conveniently located that it is possible 


Front View 


for one man to handle two machines at 
the same time. The valve is provided 
with a removable bronze liner to pre- 
vent sticking. 

The gearing is machine molded, ratio 
of five to one. The drum is 16 inches in 
diameter, 20 inches long between flanges, 
and is bolted to a finished surface on the 
side of the gear, which is keyed to the 


Rear View 


shaft. The drum is also provided with 
a friction band brake, lined with Erbes- 
tos, thereby, it is claimed, securing per- 
fect control by a slight pressure on the 
foot lever. The gears are effectively 
guarded. 

The winch head is 14 inches in diam- 
eter by 15 inches long, with flanges 21 
inches in diameter. The side frames 
have extra long bearings and are se- 
curely bolted to the base plate. 


Stationary Electric Riveter 


The Thomson electric riveting ma- 
chines, which are being placed on the 
market by the Thomson Electric Weld- 
ing Company, Lynn, Mass., embrace two 
distinct units within the frame of the 
machine, one an electrical unit for heat- 
ing the rivet after it has been set into 
place, the other a mechanical unit for 
heading. These two units operate en- 
tirely independently of each other, and 
are so arranged that they require a mini- 
mum amount of space in the frame of 
the machine. One operator can handle 
both operations. 

Most machines arranged for heating 
rivets by means of an attached trans- 
former have proved unsuccessful be- 
cause of the dies used. In cases where 
steel was employed in order to supply 
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material of sufficient strength to stand 
up under the pressure of heading the 
rivet, these dies were found to be poor 
conductors of electricity. On the other 
hand, if copper was used, the dies were 
found to lack strength. To overcome 
these difficulties the Thomson electric 
riveters are constructed with two sepa- 
rate upper dies mounted on a sliding 
head, so as first to utilize a copper elec- 
trode in contact with the rivet shank, 
in order to produce the proper heating 
effect, and then to employ a steel die to 
head the rivet by one stroke of the 
power-driven press. 

The actual heating time on a 34-inch 
rivet through two %-inch plates is re- 
corded as 15 seconds. On a production 
basis, therefore, it is possible to drive 
125 rivets of this size in an hour on 
small structural steel assembly parts. 
Based on average power rates the elec- 
tricity used costs only about 5 cents. 
With this machine electrical energy and 
mechanical power are utilized only dur: 
ing actual heating and heading. In the 
stationary riveter illustrated, the upper 
copper die and the lower steel die holder 
are both water-cooled. All play that may 
develop in the vertical slide of the press 
action may be taken up by a gib with 
three adjustment screws. 

In operation the rivet is heated with 
the copper die until the shank has 
reached nearly white heat. The operator 
then swings the sliding head to the 
right, bringing the steel heading die in 
line directly over the hot rivet. By the 
depression of the foot treadle, the head- 
ing die makes one full down-stroke, 
completely heading the rivet. To pro- 
vide against premature depression of the 
foot treadle, the sliding head is pro- 
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vided with a tongue protruding from the 
rear of its vertical fulcrum, which, 
through a bell-crank connected to the 
clutch-operating mechanism, blocks the 
downward stroke of the foot treadle 
unless the steel heading die is squarely 
over the center of the lower die. 

An enclosed regulator switch is pro- 
vided to regulate the secondary voltage 


Type C Stationary Electric Riveter 


to suit the various sizes of rivets being 
handled by the machine. The trans- 
former of this machine can be wound 
for 220, 440 or 550 volts, 50-to 60-cycle, 
single-phase alternating current only. 
Special windings are furnished for an 
odd voltage, or the transformer can be 
built to operate on frequencies from 25 
to 40 cycles, if desired. To meet the de- 
mand for a horn with more clearance, a 
special lower horn, shown detached at the 
foot of the machine, can be supplied. 


Testing Ship Winch at Factory of American Clay Machinery Company 


Marine Construction News of the Month 


Ships, Shipyards and Shipyard Improvements—Ter- 
minal Projects—Launchings—Government Contracts 


NEWS OF SHIP CONTRACTS 


The Clinton Shipbuilding & Repair 
Company, Philadelphia, Pa., is building 
a wooden tug for E. J. Barton, 1 Broad- 
way, New York city. 

Downey Shipbuilding Corporation, 5 
Nassau street, New York city, has re- 
ceived a contract to build a steel cargo 
carrier for a private American account. 

Haviside, Withers & Davis, San Fran- 
cisco, Cal., have received a contract for 
rigging 20 vessels for the Foundation 
Company. Ships are being constructed 
for the French Government at Van- 
couver, B. C. 

Hodges Boiler Works Company, Mo- 
bile, Ala., is building a steel steam tug, 
98 feet between perpendiculars, 107 feet 
overall, with 21-foot beam, for the Gulf 
Barge Navigation & Towing Company, 
New Orleans, La. Latest compound type 
engines developing 400 horsepower will 
be installed. 

Howard Shipyards & Dock Company, 
Jeffersonville, Ind., has received a con- 
tract for building ten oil barges for river 
service. Barges will be of wood, 130 
by 25 by 7 feet 3 inches, without power; 
oil will be carried in bulk in the hulls. 

R. & W. Hawthorn, Leslie & Com- 
pany, Hebburn-on-Tyne, England, has 
received a contract from the Cunard 
Steamship Company for the building of 
a large steamer. Engines will be con- 
structed at the St. Peter’s works of the 
firm. 

The Kawasaka Dock Yard Company, 
Japan, it is reported, has received a con- 
tract to build three passenger steamers 
for the Nippon Yusen Kaisha. 

Kruse & Banks Shipbuilding Com- 
pany, North Bend, Ore., has received a 
contract for building a lumber schooner 
for a San Francisco company. The ves- 
sel will be 240 feet long, 44-foot beam, 
and have a capacity for 1,000,000 feet of 
lumber. 

Leathem & Smith Towing & Wrecking 
Company, Sturgeon Bay, Wis., is work- 
ing on twelve 1oo-foot tugs for the Ship- 
ping Board. 

Mitsui Bishi Company, Japan, it is 
reported, has received a contract to build 
three passenger steamers for the Nippon 
Yusen Kaisha. 

The National Shipbuilding Company, 
42 Broadway, New York, it is reported, 
has received a contract to build three 
6,500-ton steamships for French owners. 
The ships will probably be built at the 
Three Rivers yard. 

The Newburgh Shipyards, Inc., New- 
burgh, N. Y., has received a contract to 


build a freight steamer for the Union 
Sulphur Company, 17 Battery Place, 
New York. 

The Puget Sound Navy Yard, Brem- 
erton, Wash., has received a contract 
to build a 484-foot repair ship to cost 
about $3,000,000. 

The United States Shipping Board 
has decided to build a considerable num- 
ber of motorships of 8,000 tons dead- 
weight. 


NEW SHIPYARDS AND SHIP- 


YARD EXTENSIONS 


Blacksmith and Coppersmith Shops, 


Philadelphia, Pa—William Cramp & 
Sons Ship & Engine Building Company, 
Beach and Ball streets, Philadelphia, Pa., 
is rebuilding blacksmith and coppersmith 
shops previously destroyed by fire. Four 
15-ton cranes are being installed at the 
plant. 

Boiler Plant, Hampton Roads, Va.— 
At the Hampton Roads Naval Base, Old 
Point Comfort, Va., the Navy Depart- 
ment will erect a $280,000 boiler plant. 
Contract tentatively awarded to Wise & 
Granite Construction Company, Inc. 

Drydock, St. Helen’s, Ore.— St. 
Helen’s Shipbuilding Company is plan- 
ning to build a 5,000-ton capacity dry- 
dock, 320 feet long by 90 feet wide. 

Drydock, Repair Plant, Seattle, Wash. 
—The Lake Union Dry Dock & Ma- 
chine Works plans to erect a 1,000-foot 
drydock, machine shop and oil station 
on a $30,000 tract of land on Lake 
Union. Improvements will cost about 
$50,000. 

Drydock, Charleston, S. C—At the 
Charleston Navy Yard, Charleston, S. C., 
the Navy Department will construct a 
$3,500,000 drydock, for which bids were 
closed on May 19. Work involves ex- 
cavation work, installation of piping, 
erection of bulkhead, cofferdam and 
temporary structures, building drydock 
proper. The latter will consist of 18o,- 
000 cubic yards concrete, pump well, suc- 
tion chamber, railroad tracks, crane 
tracks, culverts and sluices, with hy- 
draulically-operated valves, keel blocks, 
bilge blocks, ete. 

Drydock, Mobile, Ala—W. T. Don- 
nelly, 17 Battery Place, New York, will 
supervise the building of a 10,co0-ton 
drydock. A ship repair plant, including 
boiler shops, blacksmith shops, machine 
shops and foundries, will be built in 
connection with the project. 

Drydock, Galveston, Tex.—W. T. 
Donnelly, 17 Battery Place, New York, 
will supervise the building of a 10,000- 
ton drydock. A ship repair plant, in- 


cluding boiler shops, blacksmith shops, 
machine shops and foundries, will be 
built in connection with the project. 

Drydock, Los Angeles, Cal—The Los 
Angeles Shipbuilding & Dry Dock Com- 
pany, Los Angeles, Cal., began construc- 
tion on May 7 on a 10,000-ton drydock to 
cost $2,000,000. 

Drydock, New Orleans, La.—W. T. 
Donnelly, 17 Battery Place, New York, 
will supervise the building of a 10,000- 
ton drydock. A ship repair plant, includ- 
ing boiler shops, blacksmith shops, ma- 
chine shops and foundries, will be built 
in connection with the project. 

Drydock, St. John, N. B.—Carlo Car- 
neile, marine contractor, Montreal, 
Canada, has received a contract to build 
a 1,180-foot drydock at St. John, N. B., 
to be known as the Courtney Bay Dry- 
dock. 

Drydock, Seattle, Wash.—The Ames 
Shipbuilding & Dry Dock Company has 
commenced construction on its six-pon- 
toon drydock of 18,000 tons. C. A. Bar- 
ron is the purchasing agent. 

Drydock, Green Bay, Wis.—Carl Hart- 
mann Company, Green Bay, Wis., has 
begun construction on the 600-foot con- 
crete drydock. With the exception of 
keel blocks, reinforced concrete will be 
used throughout; capacity, 6,000 tons; 
made in four units, each unit constructed 
in three sections, 80 by 50 feet. Cen- 
tralized pumping arrangement; indi- 
vidual pumping units for operation of 
separate units. Francis H. Early, archi- 
tect, Chicago, Ill, and E. T. Morrison, 
Morrison & Beck, Chicago, Ill., are in 
charge of the work. 

Drydock, Perth Amboy, N. J—The 
Perth Amboy Dry Dock Company, Perth 
Amboy, N. J., is repairing and enlarging 
one of its drydocks upon which new 
pumping machinery will be installed. 

Machinery and Equipment, Gulfport, 
Miss.—The International Ship Building 
Company, Gulfport, Miss., has increased 
its capital from $200,000 to $1,000,000. 
The company will enlarge its present 
plant with additional machinery and 
equipment. 

Marine Railway, La Playa, Cal—The 
Danforth Company, Buffalo, N. Y., holds 
a contract for building a drydock at La 
Playa, Cal., coaling station to cost $250,- 
coo. A well-equipped machine shop will 
be constructed. 

Marine Railway, Wilmington, N. C— 
The Hamme Marine Railway, 106 North 
Fourth street, Wilmington, N. C., R. F. 
Hamme president, will construct a 500- 
ton marine railway to cost $15,000 on 
a 100-foot waterfront. Electrical ma- 
chinery will be installed. 
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Naval Base, Havana, Cuba—Capt. Sid- 
ney Henry, United States naval engi- 
neer, has submitted plans to President 
Menocal, Cuba, for the erection of a 
naval shipyard on site opposite the 
capital, Plans include three marine rail- 
ways and two concrete piers, etc. Monks 
& Johnson, 78 Devonshire street, Boston, 
has received the contract to build the 
naval base at an estimated cost of 
$5,000,000. 

Ship Repair Plant, Houghton, Wash. 
—J.L. Anderson, of the Anderson Ship- 
building Company, has announced that 
the present Lake Washington yard will 
be converted into a repair plant. Con- 
struction includes new marine railway 
with capacity of 4,000 to 5,000 tons. 

Ship Repair Plant, Lake Washington 
Canal, Wash.—Olson & Sunde, Lake 
Washington Canal, Wash., are building 
a new ship repair plant, including marine 
ways on Lake Washington Canal; ma- 
chine shop now completed; work pro- 
gressing on marine ways. Company will 
also manufacture marine equipment. 

Ship Repair Plant, San Francisco, 
Cal.—D. A. Dickie, San Francisco, dis- 
trict manager of the United States Ship- 
ping Board, proposes using the Govern- 
ment Island concrete shipbuilding plant 
as a repair base for the merchant fleet. 
Proposed construction would cost $2,- 
500,000, including the building of a float- 
ing drydock at a cost of $1,000,000. 

Shipways, Portland, Ore—The Ma- 
rine Repair & Construction Company, 
Portland, Ore., will construct five new 
ways at the present repair plant to ac- 
commodate 200-foot vessels. New re- 
pair shops will be built. : 

Shipyard Extension, New Glasgow, 
N. S—The Nova Scotia Shipbuilding 
Company, New Glasgow, N. S., has ex- 
tended its shipbuilding plant. 

Shipyard, San Diego, Cal—The San 
Diego Shipbuilding Company, San Diego, 
Cal., a newly-organized concern, will 
build a shipbuilding plant on 17 acres of 
waterfront. Adam F. Weckler, presi- 
dent and general manager; Adam J. 
Weckler, treasurer; O. Winfield Wilson, 
secretary, and O. K. Wilson, vice-presi- 
dent and manager in charge of construc- 
tion. 

Structural Shop, Mare Island, Cal— 
Contract has been let to the American 
Bridge Company, Wilkins building, 
Washington, D, C., for steel for struc- 
tural shop to be built at the California 
Navy Yard. Cost of material, $591,181. 


PROPOSED CONSTRUCTION 


Dredging, New Haven, Conn—The 
United States Engineer Office, New 
London, Conn., opened bids on May 20 
for dredging at New Haven harbor. 

Derrick Boat, Washington, D. C— 
The Columbia Granite & Dredging Com- 
pany, 3036 K street, N. W., Washing- 
ton, D. C., is in the market for a derrick- 
boat to operate a clam-shell bucket for 
unloading sand and crushed stone. 
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Elevator Shaft, Philadelphia, Pa.— 
The Bureau of Yards and Docks, Navy 
Department, Washington, D. C., has in- 
vited bids for the building of an ele- 
vator shaft in the heavy machine shop 
at Philadelphia, Pa, Estimated cost 
$14,000. 

Fill, Astoria, Ore—New bids have 
been asked for making the fill in As- 
toria’s third reclamation district. Esti- 
mated cost of work $257,000. R. R. 
Bartlett, city engineer. 

Fireboat, Norfolk, Va—Charles S. 
McLean, 412 Citizens Bank building, 
Norfolk, Va., is in the market for a 
fireboat. 

Freight Shed, Astoria, Ore.—Bids 
were opened on April 29 for the building 
of a freight shed on Pier 1, 312 feet long 
and 92 feet wide. R. R. Bartlett, city 
engineer. 

Harbor Improvements, Los Angeles, 
Cal.—The city of Los Angeles, Cal., has 
voted to spend $1,500,000 for harbor im- 
provements. 

Jetty and Revetment, Miami, Fla— 
United States Engineer Office, Jackson- 
ville, Fla., has opened proposals for a 
jetty and revetment construction in 
Miami harbor. 

Lock and Dam, Cincinnati, Ohio— 
Capt. R. R. Jones, engineer in charge of 
Cincinnati District No. 1, has received 
a bid from the Dravo Contracting Com- 
pany, Pittsburgh, Pa., for the construc- 
tion of lock and dam No. 32 at the cost 
of $1,251,680.05. 

Lumber Assembling Dock, Vancouver, 
B. C—The Dominion Government, Ot- 
tawa, is preparing plans through the De- 
partment of Public Works, Ottawa, for 
a lumber assembling dock. The project 
will cost about $1,000,000. 

Oil-Loading Docks, Freeport, Tex— 
The Gulf Pipe Line Company, Freeport, 
Tex., is planning to operate oil-loading 
docks on a 333-foot waterfront. 

Oil Storage Warehouses, Boston, Phil- 
adelphia, Galveston, Colon and Cristo- 
bal.—The United States Shipping Board 
plans the building of oil storage facili- 
ties at these ports to cost about $5,000,- 
000. 
Piers, Hoboken, N. J.—It is proposed 
to rebuild wooden Piers 6 and 3, re- 
cently purchased by the Government, 
with a third pier at the cost of $2,500,- 
coo. Construction to be modern, double- 
deck concrete and steel. 

Pier and Freight Shed, Astoria, Ore. 
—Bids will be advertised about June 1 
for building of reinforced concrete pier 
and freight shed at Astoria, Ore., to cost 
about $800,000. The shed will have re- 
inforced concrete walls and concrete 
and bitulithic floors, will be 1,500 feet 
long and 160 feet wide, and be equipped 
with sprinkler system, cargo cranes, elec- 


‘tric tractors and freight-handling appa- 


ratus. R. R. Bartlett, city engineer. 
Piers, Milwaukee, Wis.—Under super- 
vision of H. McL. Harding, the city of 
Milwaukee is planning the construction 
of municipal docks and piers. Concrete 
capped retaining wall will be built. Im- 
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provements include tracks for gantry 
cranes, a warehouse for each section, 
railroad tracks, etc. 

Piers, Warehouses, Savannah, Ga.— 
The city proposes to build two piers, 
1,500 feet in length, of fireproof, durable 
construction, with adjacent warehouses. 
Project will cost about $5,000,000. 

Piers, Staten Island, N. Y.—The sink- 
ing fund committee of the New York 
Board of Estimate has voted to endorse 
the resolution authorizing the city to 
acquire 8,900 linear feet of waterfront 
at Staten Island. A preliminary appro- 
priation of $3,000,000 was granted. Con- 
struction will include twelve piers, 1,000 
feet long by 125 wide, with a water space 
of 300 feet between piers. Depth of 
water at piers will be dredged to 44 feet. 
Estimated cost $10,000,000. 

Pleasure Pier, Redondo Beach, Cal— 
The city of Rendondo Beach, Cal., has 
voted on bond for $40,000 for building 
a reinforced concrete pleasure pier. 
Leeds & Barnard, Los Angeles,:Cal., are 
the engineers. 

Ship Coaling Dock, New Orleans, La. 
—J. D. O’Reilly, chief engineer of the 
Dock Board, New Orleans, La., is pre- 
paring plans for a $390,0c0 ship coaling 
dock on a 1,200-foot waterfront. Project 
includes an 85- by 580-foot storage shed, 
with a capacity of 25,000 tons and a 
wharf 300 by 4o feet. A conveyor sys- 
tem, a 50-foot wharf tower, a 50-ton 
hopper, a stiff-leg derrick, derrick track 
hopper, 35 by 50 feet, bucket elevator, 
with a capacity of 200 tons hourly, self- 
recording and automatic scales, loading 
devices, etc., are to be installed. 

Terminal Sales Building, London, 
England—Irving T. Bush, president of 
the Bush Terminal Company, New York, 
it is reported, is arranging for the con- 
struction of a large terminal sales build- 
ing in London. 

Timber Wharf—A. E. Foreman, Vic- 
toria engineer, Victoria, B. C., is solicit- 
ing bids for a timber wharf to be built 
at Prince Rupert, B. C., to cost about 
$47,200. 

Wharf, Buena Ventura, Colombia, 
S. A—The Departmento del Valle of 
the Republic of Colombia, S. A., has ob- 
tained a credit for $1,000,000, which will 
be used for the construction of a wharf 
at Buena Ventura, an important Colom- 
bian port on the Pacific coast.’ 

Wharf, Seattle; Wash.—Mitsui & 
Company, San Francisco, Cal., is prepar- 
ing to construct a 1,000-foot wharf at 
Seattle; also large tanks and a seven- 
story warehouse for storage of Oriental 
vegetable oils. 

Wharf and Oil Station, Empire, Ore. 
—James S. Polhemus, United States 
Engineer Office, Portland, Ore., has 
completed plans for the construction of ~ 
a 200-foot wharf arid oil station to cost 
about $50,000 at Empire, Ore. 

Watertank and -Tower, Hampton 
Roads, Va.—The Bureau of Yards and 
Docks, Navy Department, Washington, 
D. C., is planning to build a steel water- 
tank and tower at Hampton Roads, Va., 
to cost about $25,000. 
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CONTRACTS LET FOR HAR= 
BOR IMPROVEMENTS 


‘Dock, Astoria, Ore—The Portland 
Bridge & Building Company, Portland, 
 Ore., is constructing a 200- by 40-foot 
dock for the Standard Oil Company. 
Contracts for pump house, storage tanks, 
offices and warehouses have not been 
let. 

Dredging, Tillamook, Ore——The Tilla- 
mook Port Commission, Tillamook, Ore., 
has let a contract to the Tacoma Dredg- 
ing Company, Tacoma, Wash., for re- 
moving 1,000,000 cubic yards of mate- 
rial to provide a mean harbor depth of 
20 feet. 

Power Plant Improvements, Naval 
Aviation Air Station, Pensacola, Fla— 
Contract has been let by the Bureau of 
Yards and Docks, Navy Department, 
Washington, D. C., to the Carroll Elec- 
tric Company, 714 Twelfth street, Wash- 
ington, D. C., for $54,500. 

Pier, Portland, Ore—Contract has 
been awarded to Elliott & Scoggins for 
construction of a 300-foot addition to 
Pier No. 1 at St. John’s Terminal and 
construction of wharf of Pier No, 2, to 
cost $320,270.20. 

Warehouses, Port Clinton, Ohio— 
Cleveland Construction Company, Citi- 
zens building, Cleveland, Ohio, has re- 
~ ceived a contract to build warehouses 
at Port Clinton, Ohio. 


EQUIPMENT 


Boilers, Portland, Ore—The Willa- 
mette Iron & Steel Company, Portland, 
Ore., has received a contract to furnish 
four boilers for 8,800-ton steamers being 
built by the Emergency Fleet Corpora- 
tion in Shanghai, China, also orders for 
twelve boilers from the Robert Dollar 
Steamship Company. 

Cranes, Charleston, W. Va—The Bu- 
reau of Yards and Docks, Navy Depart- 
ment, Washington, has opened bids on 
twenty-two cranes to be installed at the 
naval ordnance plant. Requirements 
are as follows: One 250-ton, two 200- 
ton, One 125-ton, two I00-ton, one 75- 
ton, one 25-ton, two 15-ton; also two 
250-ton and one 75-ton for use in con- 
nection with hydraulic presses, as well 
as eight 75-ton and one 150-ton, to be 
used in the machine shop and heat treat- 
ment department. About $1,805,000 is 
involved in the order. 

Engine Lathes, Brooklyn, N. Y—New 
York Navy Yard will purchase twelve 
16-inch engine lathes. Bids received by 


the Navy Department, Washington, D.C. . 


Machine Tools, Hog Island, Pa—The 
American International Shipbuilding 
Corporation, Hog Island, Pa., is in the 
market for 400 tools as follows: One 
hundred 9-inch or 14-inch shapers, 100 
16-inch lathes, 100 20-inch upright drills 
and too ro-inch grinders—and 100 elec- 
tric motors for machine shops on mer- 
chant ships. 

Machine Pa—The 


Tools, Bristol, 
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Merchant Shipbuilding Corporation, 
Bristol, Pa., is reported to be in the 
market for thirty sets of machine tools, 
as per specification under Machine 
Tools, Hog Island. 

Propelling Turbines and Reduction 
Gears—Bids were opened on May 12 
by the Purchasing Branch, Supply Di- 
vision, Emergency Fleet Corporation, 
140 North Broad street, Philadelphia, 
Pa., for furnishing 12,000-horsepower 
propelling turbines and reduction gears. 


RECENT LAUNCHINGS 


The Albina Engine & Machine 
Works, Inc., Portland, Ore., launched 
the 3,800-ton hull Glymont on April 23. 

The American International Ship- 
building Corporation, Hog Island, Pa., 
launched its twenty-second ship, the 
Satarita, a 7,500-ton cargo carrier, on 
April 12, the Kisacoquillas on April 16, 
the Schroon on April 23, and the 
twenty-fifth ship on April 25. 

The Ames Shipbuilding & Dry Dock 
Company, Seattle, Wash., launched an- 


other steel ship, the West Islay, on April. 


26, for the United States Shipping Board. 

The Bethlehem Shipbuilding Corpo- 
ration, Bethlehem, Pa., has recently 
launched the following ships: (Fore 
River) the destroyer Morris on April 
12, the Submarine R-3 on April 17, 
the destroyer Tingey on April 24, and 
the steamer Andria Luckenbach for the 
Luckenbach Steamship Company on 
May 3; (Potrero) the 10,100-ton tanker 
Dorches, the destroyer Howard on 
April 25, and the destroyer Nicholas, 
on April 12. 

The Boston Navy Yard, Boston, 
Mass., launched the oil carrier Brazos 
of 14,500 tons on May TI. 

The Brunswick Shipbuilding Com- 
pany, Brunswick, Ga., launched the 
schooner Eleanor Taylor on April 30. 

The Coast Shipbuilding Company, 
Portland, Ore., launched the hull of the 
Boyton on April 20. 

The Frances Cobb Shipbuilding Com- 
pany, Rockland, Me., launched the four- 
masted schooner Freeman, which it is 
building for the Atlantic Coast Com- 
pany, Boston, on April 3. 

The Columbia Shipbuilding Corpora- 
tion, Portland, Ore., launched the 8,800- 
ton steamer West Hargrave on April 10, 
the West Quechee on April 18, the West 
Harlan on May 3, and the City of Eure- 
ka on May 8. : 

The Coos Bay Shipbuilding Company, 
Marshfield, Ore., has launched the eighth 
Ferris type vessel, the Peishewan, which 
the company is building for the Govern- 
ment. 

The William Cramp & Sons Ship & 
Engine Building Company, Philadelphia, 
Pa., recently launched the torpedo boat 
destroyer Southard and the destroyer 
Hovey on April 26. 

The G. G. Deering Company, Bath, 
Me., launched the 255-foot five-mast 
schooner Carroll A. Deering on April 4. 

The J. F. Duthie & Company, Seattle, 
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Wash., launched the 8,800-ton steel ship 
West Hematite on April 26 for the Uni- 
ted States Shipping Board. 

The Federal Shipbuilding Company, 
Kearny, N. J., launched its thirteenth 
steel ship, the Lorain, a 9,600-ton vessel, 
on April 17. 

The Fougner Concrete Shipbuilding 
Company, Inc., Long Island, N. Y., has 
launched the 3,500-ton concrete ship 
Polias. 

The Foundation Company, 233 Broad- 
way, New York, launched its fifteenth 
vessel on May 3, at the Savannah yards. 

The Fulton Shipbuilding Company, 
Wilmington, Cal., launched the 3,500- 
ton wooden ship Woboka on April 15. 

The Gildersleeve Ship Construction 
Company, Gildersleeve, Conn., has 
launched the third and last 1,000-ton coal 
barge which the company is building for 
the Government. These barges are built 
at a cost of $35,000 each, and are deliv- 
ered at the New York Navy Yard, 
Brooklyn, N. Y. 

The Gray’s Harbor Motorship Cor- 
poration, Aberdeen, Wash., launched the 
4,000-ton twin-screw steamer Gray Cloud 
on April 12, building for the Emergency 
Fleet Corporation. 

The Merrill-Stevens Shipbuilding Cor- 
poration, Jacksonville, Fla., launched the 
Emergency Fleet Corporation’s vessel 
Lone Star on April 10. The vessel was 
being repaired at the company’s drydock. 

The McAteer Ship Building Company, 
Seattle, Wash., launched the 2,500-ton 
schooner Mount Whitney on April 17. 

The Moore Shipbuilding Company, 
Oakland, Cal., launched two 9,400-ton 
freighters, the Nokatay and Nockum, 
also the 10,000-ton tanker Miskianza on 
April 27. 

The J. M. Murdock Shipbuilding 
Company, ,Jacksonville, Fla. launched 
the 3,500-ton Ferris vessel Fort Lauder- 
dale on April to. 

The Murnan Shipbuilding Corpora- 
tion, Mobile, Ala., launched the fourth of 
twenty barges which the company is 
building for the Warrior river service 
on April 22, and two mud scows were 
launched on April 30. 

The National Ship Building Company, 
Orange, Tex., launched the wooden ves- 
sel Argena on April 15. 

The Newburgh Shipyards, Inc., New- 
burgh, N. Y., recently launched the 9,- 
ooo-ton steel freight steamship Gold 
Spring. 

The New York Shipbuilding Corpora- 
tion, Camden, N. J., recently launched 
the destroyer Brooks, and on May 8 
launched the destroyer Herbert. 

The Nicholas Tsu Shipbuilding 
Works, Shanghai, China, launched the 
260-foot vessel Gweneth on March 2. 

The Nilson & Kelez Shipbuilding Cor- 
poration, Seattle, Wash., on April 28, 
launched the 3,500-ton Ferris type wood- 
en vessel Cinyras for the United States 
Shipping Board. 

The Northwest Steel Company, Port- 


‘land, Ore., launched the 8,800-ton steel 


vessel Tripp on April 23, and the West 
Chatala on May 3. 
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The Pacific Coast Shipbuilding Com- 


pany, Suisin Bay, Cal., launched the 
9,400-ton deadweight freight steamer 
Cockaponset on May 4. This is the 


third vessel of that size which has been 
built at that yard. 

The Portland Shipbuilding Company, 
Portland, Ore., is about ready to launch 
a powerful sternwheel towboat, to be 
named the Portland, which is being 
built by the Portland Commission for 
river and harbor towing. 

The St. Helen’s Shipbuilding Com- 
pany, Portland, Ore., launched the 
barge Fort Shaw on April 10. 

The St. John’s River Shipbuilding 
Company, South Jacksonville, Fla., has 
launched the 3,500-ton Ferris type ves- 
sel Fort Pierce, and is now building 
three large barges. ; 

Sanderson & Porter, Raymond, 
Wash., launched the Kitan on April 1. 
The vessel will be outfitted at the Grif- 
fith’s plant, Winslow. 

The Sandy Point Shipbuilding Cor- 
poration, Sandy Point, Md., launched 
the 3,500-ton Ferris vessel, Waukomis, 
on April 12. 

The Seaborn Shipyards Company, 
Tacoma, Wash., launched the 3,500-ton 
wooden vessel Chesterfield on April 17. 

The L. H. Shattuck, Inc., Shipyard, 
Portsmouth, N. H., launched the Ferris 
type wooden vessel Sylvanus on April 14. 

The Skinner & Eddy Corporation, 
Seattle, Wash., launched the 9,600-ton 
steel ship Polybius on April 12, and 
its thirty-seventh vessel the 9,600-ton 
Edgewood on April to. 

The Sloan Shipyards Corporation, 
Olympia, Wash., launched the 3,500-ton 
Ferris type wooden vessel Hyannis on 
April 14 for the Emergency Fleet Cor- 
poration. 

The Southwestern Shipbuilding Com- 
pany, San Pedro, Calif., launched the 
8 8o0-ton steel freighter West Cawthon, 
on April 16. 

The Standard Shipbuilding Company, 
Shooters Island, N. Y., launched the 
7,500-ton steel cargo ship the Glenridge 
on April 20. 

The G. M..Standifer Construction 
Corporation, Portland, Ore., launched 
the steamer Akanaquent on April 17, 
and the Kudapasan on May 3; (Van- 
couver, Wash.) the 9,500-ton steamer 
Waban on April 17, and the Bushrod on 
April 28. 

The Supple-Ballin Shipbuilding Cor- 
poration, Portland, Ore., launched the 
composite ship Dertona on April to. 

The Tacoma Shipbuilding Company, 
Tacoma, Wash., launched a 3,500-ton 
steamer, the Fort Union, on April 17. 

The Texas Steamship Company, 
Bath, Me., has launched the Texaco. 
The vessel will be used for coastwise 
service. : 

The Todd Dry Dock & Construction 
Corporation, Tacoma, Wash., launched 
the 7,500-ton steel ship Remus on April 
16, and the 7,500-ton steamer Ossining 


on May 6. 
The Union Construction Company, 
Oakland, Cal. launched the 9,400-ton 


Hatchie on April 26. 
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Changes in Shipping Board and 
Emergency Fleet Corporation 


Henry M. Robinson, Pasadena, Cal., 
has been appointed a member of the 
Shipping Board to replace Charles R. 
Page, of San Francisco. Walter S. 
Reed, treasurer, will succeed George T. 
Smith; P. J. McAuliffe will succeed 
Daniel Cox, head of ship construction 
division; R. E. Talbert will succeed 
M. D. Ferris, head of contract division ; 
Capt. R. E. Bakenhus, United States 
Navy, will succeed Admiral H. H. Rous- 
seau, head of the shipyard plants di- 
vision: M. H. S. Rollason will succeed 
A. E. Pfeiffer, head of the material sup- 
plies department. No reports have been 
received as to the successors of Gordon 
Wilson, general auditor, and R. W. 
Leatherbee, head of the industrial re- 
lations division. S. M. Evans, Orange, 
N. J., will succeed Howard Coonley. 


PERSONALS 


Homer L. Ferguson, president and 
general manager of the Newport News 
Shipbuilding & Dry Dock Company, 
Newport News, Va., has been elected 
president of the Chamber of Commerce 
of the United States. Mr. Ferguson has 
recently been nominated for membership 
on the Council of the National Merchant 
Marine Association. 

H. McL, Harding has been retained by 
the city of Milwaukee, Wis., as consult- 
ing and supervising engineer, in charge 
of construction on the proposed munici- 
pal docks and freight terminals to be 
erected on Jones Island. 

Lieutenant-Commander G. A. Duncan, 
Civil Engineer Corps, United States 
Navy, formerly resident engineer at the 
Emergency Fleet Corporation’s plant at 
Newark Bay, N. J., is now public works 
officer in charge of the construction 
work at the Naval Operating Base 
situated at Hampton Roads, Va. 

L. W. Hertz, formerly with Moore & 
McCormack Company, is now vice-presi- 
dent and general manager of the Na- 
tional Steamship Lines, Ltd., 11 Broad- 
way, New York city. 

E. O. Cutler, vice-president and man- 
ager of the Groton Iron Works, Groton, 
Conn., has resigned from the company 
so that the receivers will not feel re- 
strained in any of their actions in con- 
nection with the conduct of the company. 
Mr. Cutler still retains his position as 
vice-president and consulting engineer 
of the Virginia Shipbuilding Corpora- 
tion, Alexandria, Va. 

H. E. Frick, who has acted as the 
United States Shipping Board Emer- 
gency Fleet Corporation representative 
at the Hog Island shipyard, has been ap- 
pointed district manager of the Shipping 
Board in Seattle, Wash. 

T. M. Cornbrooks, who for the past 
nineteen years has been connected with 
the Sparrow’s Point, Md., plant now op- 
erated by the Bethlehem Shipbuilding 
Corporation, has resigned his position 
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as assistant manager at that yard to take 
the position of general superintendent 
of hull construction in the yards of the 
New York Shipbuilding Corporation, 
Camden, N. J. 

Andrew V. Terek, recently discharged 
from the Naval Aviation Service, has 
returned as master mechanic in charge 
of the up-keep of the factory of the Ban- 
tam Ball Bearing Company, Bantam, 
Conn. 

Galin L. Stone, who has acted as 
president of the Atlantic, Gulf & West 
Indies Steamship Lines, has been elected 
chairman of the board, and Alexander 
R. Nicol, former treasurer of the allied 
companies, has been elected president. 

G. A. Tomlinson has resigned as di- 
rector of the Inland Waterways and 
Canals Division, which is under the 
jurisdiction of the United States Rail- 
road Administration, to become resident 
director of the London office of the 
American Shipbuilding Company. 

Capt. William Magee, manager of the 
North Pacific district of the Emergency - 
Fleet Corporation on the retirement of 
Capt. Blain, has resigned to become con- 
nected with the Marine Construction & 
Repair Plant, Eagle Harbor, Wash. 

On May 16, Benjamin G. Lamme, 
chief engineer of the Westinghouse 
Electric & Manufacturing Company, 
East Pittsburgh, Pa. was awarded the 
Edison Medal by the American Institute 
of Electrical Engineers “for invention 
and development of machinery.” 

Oliver P. Caldwell has resigned as 
vice-president and director of the United 
States Navigation Company. 

Capt. F. W. Cullum, formerly master 
on the Blue Funnel Lines, Liverpool, 
England, has joined the organization of 
Capt. John F. Blain, Seattle, Wash., as 
marine surveyor. 

R. E. McMath has been elected secre- 
tary of the Bethlehem Shipbuilding Cor- 
poration and the Bethlehem Steel Com- 
pany, Bethlehem, Pa. 

Daniel H. Cox, having resigned his 
position as manager of the Ship Con- 
struction Division of the United States 
Shipping Board Emergency Fleet Cor- 
poration, has resumed his original busi- 
ness with the firm of Cox & Stevens, 
naval architects, marine engineers and 
vessel brokers, 15 William street, New 
York city. 

Charles H. Stoddard, who for three 
years has been chief engineer of the 
Moore & Scott Iron Works, San Fran- 
cisco, Cal., has been appointed consult- 
ing marine engineer of the Heine Safety 
Boiler Company, manufacturers of Heine 
watertube boilers, with plants located 
at St. Louis, Mo., and Phcenixville, Pa. 
Mr. Stoddard, who received his tech- 
nical education at Stamford University, 
has had extensive experience in the de- 
signing of a great variety of machinery 
and vessels on the Pacific Coast, includ- 
ing boilers of all types, engines, steam- 
ers, tugboats, standard wheel and side- 
wheel river boats, war ships and cargo 
vessels. 
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PLYMOUTH ROPE 


and 


THE MERCHANT MARINE 


In 1824, when the Plymouth C. ¢d- 
age Company was established, the 
first American Merchant Marine was 
in its ascendency. ‘The great sailing 
ships, for which this country became 
famous, needed rope, and the rope- 
walk at Plymouth was built to meet 
their requirements. We are, there- 
fore, in position to offer the new Mer- 
chant Marine rope-making experience 
and facilities built up through nearly 
a century of constant and remarkable 
growth. 


Our latest publication “Plymouth 
Rope And The Merchant Marine”’ 
contains 40 pages of catalog size and 
is exceptionally well illustrated 
throughout. Under the subject head- 
ing of Tarred Fittings, so generally em- 
ployed on shipboard, Marline, House- 
line, Spunyarn, Roundline and Ham- 
broline are illustrated and dgscribed, 
with complete information as to the 
method and type of manufacture, 
sizes, designations, yardage, etc. In 
this connection the methods of worm- 
ing, parcelling and serving are clearly 
shown. 


A copy of this instructive booklet 
will be gladly mailed with our compli- 
ments to anyone requiring such in- 
formation. 


PLYMOUTH CORDAGE COMPANY 


North Plymouth, Mass. Welland, Canada 
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Linde Oxygen now ona 
Peace Basis 


HE War Industries Board has withdrawn all restrictions on 

Oxygen manufacturers and users, effective December ist. All 

Direct Priorities, with the exception of a few departments of 
the Government, and all Automatic Priorities, have been revoked. 


We desire, therefore, to do everything in our power to help rapidly 
build up all Peace work for which Oxygen is required, and have 
instructed our Distributing Stations to accept and enter orders for ship- 
ment on that basis. 


As we anticipate a continued heavy demand for our product for 
some further time we are not curtailing in any way our War construc- 
tion program, which calls for the completion during the next few 
months of several new additional manufacturing plants, and additional 
cylinder equipment represented by thousands of new cylinders now in 
process of delivery. 


In view of these facts we feel safe in assuring all users of Linde 
Oxygen that their orders will be given the same consideration and 
attention as before War-time restrictions were imposed. 


The whole force of the Linde organization has been directed to 
the winning of the War. Some day the story of its efforts will be toid. 
Now that it is free to resume activity in the field of general industry, 
the entire force and complete organization are concentrated on the 
building up of Peace-time industries. 


We ask your co-operation in the matter of returning empty cylinders 
immediately. Such co-operation will be an important factor in the 
maintenance of efficient service during the period in which industry is 
being readjusted to a Peace basis. 


Kindly send orders and correspondence regarding their execution 
direct to the nearest Linde Distributing Station. Inquiries as to prices, 
terms, etc., should be addressed to our Sales Department, New York, 
(except for Pacific Coast.) 


The Linde Air Products Company 


30 East 42d Street Kohl Building 
New York City San Francisco 


tee ttle end pede ede ede heb et ee lode tee tele ete 


eee ec eee eee ee el eee ee ede cee ede ele cee ede eddie i 


W hen cana to advertisers, ilies e mention INTERNATIONAL MARINE oun 


INTERNATIONAL 


JANUARY, I9I9 MARINE ENGINEERING 3 


j SUA IVIL 


(c) Underwood & 


Thirty Years’ Service in the U. S. Navy 
Finds “85% Magnesia” Still the Standard 


This picture only shows one phase of the many severe conditions that our Navy is called upon to 
face in the course of the year. 


Underwood, N. Y. 


Since the war started, these conditions have been more For highest Efficiency, for Invulnerability against leak- 
onerous than ever before. Our battleships and de- age and immersion, for Durability under every strain, 
stroyers have been keeping the seas in all weathers, “85% Magnesia” qualifies today as it did 30 years ago. 
guarding thousands of lives and millions of dollars of 

priceless stores and munitions, without a single stop, the That same Efficiency and Durability makes “85% Mag- 


slightest delay from failure of their steam. nesia’’ the protective insulation for America’s powerful 


Locomotives for the greatest Power-plants and Industrial 
“85% Magnesia” pipe and boiler-covering is the armor Plants for the sky-towering Office Buildings, the vast 
that defends the steam of all of Uncle Sam’s warships. Terminals, the enormous Hotels, for every building 
where the minimum of Coal for the maximum of Heat 


i is the vital problem. 
Since 1887 the U. S. Navy has specified this matchless 


insulation for its steam on its Battleships, Cruisers, 


Destroyers, Transports, and its other craft. Write today for table showing actual savings by the use 


of 85% Magnesia coverings. The Specification for cor- 
“ rect application of this master heat-insulation, compiled 
Why? Because in the Navy the hazards are too por- and indorsed by the Mellon Institute of Industrial Re- 


tentous for any steam-insulation: less than the Unques- search (University of Pittsburgh), is sent to Engineers 


tioned Best to be employed. . on request by the 


MAGNESIA \ 721Bulletin Bldg. 
ASSOCIATION Philadelphia 
of AMERICA Penna. 
EXECUTIVE COMMITTEE, Wm. A. Macan, Chairman 
George D. Crabbs The Philip Carey Co. . . Cincinnati, Ohio J. R. Swift. . . . The Franklin Mfg. Co., Franklin, Penna. 
Alvin M. Ehret Ehret Magnesia Mfg. Co., Valley Forge, Penna. R. V. Mattison, Jr., Keasbey & Mattison Co., Ambler, Penna. 
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BUILD MORE SHIPWAYS AT SPARROWS POINT 


Impetus of Permanent Peace Plans Now Stimulates Building in 


. 


> 


North and South 


The Bethlehem Shipbuilding Corpora- 
tion, Ltd., Sparrows Point, Md., is build- 
ing three new shipways. These new 
ways will make a total of ten shipbuild- 
ing berths at the plant, and will be aug- 
mented by a floating drydock and a 
number of shop extensions. The dry- 
dock, to be completed early in the coming 
year, will be of 20,000-ton capacity, and 
will be used for repair work on vessels 
of large type. Ten all-steel ships of 
from 5,000- to 15,000-ton capacity have 
now been completed. Seven vessels are 
in course of construction, four of these 
finished early in January. The company 
is now giving employment to about 10,- 
000 men, and expects to increase this 
number at an early date. The Aberthaw 
Construction Company, Boston, Mass., 
are handling the construction work. 


The Carolina Shipbuilding Corpora- 
tion, Wilmington, N. C.,, of which 
Lorenzo Dilks is president, is making 
substantial progress in the construction 
of all-steel freighters for the Govern- 
ment. The first vessel was launched 
early in November. The freighter is 
of 9,600-ton capacity, 419 feet over all, 
with 85-foot beam. Each boat is ex- 
pected to be ready for delivery to the 
Government in 201 working days from 
the time of laying the keel. A total of 
twelve of these freighters will be con- 
structed at the shipyard on the Cape 
Fear River. 


MADE BY 


wg ie 


Following its recent purchase of prop- 
erty at Camden, N. J., the Delaware 
Shipbuilding & Repair Company, 308 
Chestnut street, Philadelphia, Pa., is un- 
derstood to be planning for the construc- 
tion of a new shipbuilding. and repair 
plant. The site includes about 12 acres 
of river front property at Erie and Birch 
streets, and carries an assessment of 
about $90,000. 


Com- 
has acquired property 
at Aransas Pass, Tex.,’ for the con- 
struction of a new. shipbuilding plant to 
specialize in the construction of concrete 
barges, It is proposed to inaugurate 
work on the plant at an early date; this 
will include shipways, machine shops, 
mixing plant and other structures. The 
company is understood to have a con- 
tract for the construction of a number 
of barges, each about 270 feet long, with 
capacity of about 3,500 tons. 


The MacDonald Engineering 
pany, Chicago, IIl., 


The H. E. Crook Company, Baltimore, 
Md., is completing the erection of several 
additions to its plant, including joiner 
shop, woodworking plant and other 
structures, and will install machinery for 
increased operations. ‘The plant is spe- 
cializing in the production of schooner 
barges for the Emergency Fleet Cor- 
poration. Three such vessels, each of 
2,500-ton capacity, are now being com- 
pleted. M. M. Davis & Sons, Solomon’s 
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Island, Md., will install the mechanical 
equipment on tugs being constructed for 
the Emergency Fleet Corporation at the 
Crook Company yards. This will in- 
clude engines, boilers and auxiliary 
power plant equipment. The works now ~ 
employ about 3co men. 


During the past year the Submarine 
Boat Company, Newark, N. J., has 
erected a total of over thirty new build- 
ings at its Port Newark plant, with ag- 
gregate investment of about $700,000 
for this feature alone. The different 
structures include two steel fitting build- 
ings costing $110,000; brick and steel 
forge shop, $25,000; steel boiler house, 
$10,000; steel engine house, $19,000; 
lunch room for employees, $45,000; pump 
house, $5,000; nine mess houses, $27,000, 
and seven compressor houses, $14,000, as 
well as a large number of smaller struc- 
tures. The company has launched 17 
of the 150 vessels which it will build 
for the Emergency Fleet Corporation; 
28 more are now under way. The com- 
pany intend to make the plant a perma- 
nent shipyard for the construction of 
merchant and other vessels. About 15,- 
000 men are now employed. This num- 
ber, it is said, will be increased. 


The Norfolk-Hampton Roads Dry 
Dock & Ship Repair Corporation, Nor- 
folk, Va., has been organized, with a 
capital of $7,000,000, to construct and 
operate a local shipbuilding and repair 
plant. J. B. Morgan is president, O. B. 
Woodridge, secretary and treasurer. A 
site of about 250 acres has been acquired. 
The different structures to be erected 
will include machine shops for construc- 
tion and repair work, foundry, pattern 


“MANGANESE BRONZE PROPELLERS” 


Have been made by us for the following well known concerns 


American International Shipbuilding Corp. 


Baltimore Dry Dock & Shipbuilding Company 


Bethlehem Shipbuilding Corporation 
Canadian Vickers, Ltd. 
Federal Shipbuilding Company 


Manitowoc Shipbuilding & Dry Dock Company 
Newport News Shipbuilding & Dry Dock Co. 
New York Shipbuilding Corporation 

Nor olk and Washington Steamship Company 
Pocahontas Fuel Company 


Pusey and Jones Company 

Red ‘‘D” Line of Steamships 

Standard Shipbuilding Corporation 
Standard Motor Construction Company 


Be Convinced, Write for Pamphlet ‘‘C’’. 
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shop, general construction buildings and 
other miscellaneous structures, including 
two drydocks, with capacities of 10,000 
tons and 15,000 tons, respectively. It is 
said that the plant will give employment 
to about 5,000 men for initial operations. 

The Maryland Shipbuilding Company, 
Soller’s Point, Md., has commenced the 
construction of new shop buildings. This 
plant, which is now in full operation 
with four shipways, is specializing in the 
construction of wooden vessels of the 
Ferris type, each of about 3,500 tons 
capacity. Other types of vessels are now 
on the ways. Three will be completed 
at an early date.. The plant covers an 
area of about 50 acres with water-front. 
and is now giving employment to nearly 
800 men. ; 


The William Cramp & Sons Ship & 
Engine Building Company, Philadelphia, 
Pa., has recently filed plans for the con- 
struction of a number of additions to its 
plant at Beach and Ball streets. The 
new structures include a one-story brick 
machine shop, about 85 by 220 feet, to 
cost $65,000; a two-story forge and 
blacksmith shop, to cost about $35,000; 
two-story engine house, about 300 by 400 
feet, to cost $100,000, and small one- 
story shop extension, to cost $5,000. 


Early in January the Foundation Com- 
pany, 233 Broadway, New York, will 
shut down its shipbuilding plant at 
Kearny, N. J., which has been construct- 
ing a number of wooden vessels for the 
Government. Following the launching 
of the tenth vessel at the yard. Novem- 
ber 16, the works were partially closed 
down. The yard is the first of the 
wooden shipbuilding plants to complete 
its contract with the Emergency Fleet 
Corporation. For the past few weeks 


INTERNATIONAL 


MARINE ENGINEERING 


about 400 men have been employed, fit- 
ting out the last two vessels with power 
and mechanical equipment. The machin- 
ery and equipment of the plant are now 
being disposed of to other shipbuilding 
interests. Former employees of the plant 
are now engaged at the works of the 
Submarine Boat Company and the Fed- 
eral Shipbuilding Company, both in this 
vicinity. 


The Fraser-Brace Shipyards, Ltd., 
Montreal, Can., has been incorporated by 
Darley B. Smith, Frank M. Jordan and 
others of Montreal. 


J. P. Donohue, manager of the Stand- 
ard Shipbuilding Company, Dominion 
building, Vancouver, B. C., is preparing 
plans for a shipyard at Port Henry, B. C. 


E. C. Ryan, Ballinger; Tex., has pur- 
chased 146 acres of land at Harbor 
Island, and plans to build wharves, piers, 
slips and warehouses for handling 
freight. 5 


The Detroit & Windsor Ferry Com- 
pany, Ambherstburg, Ontario, Can., is 
planning to build a concrete dock. 


Drawings have been prepared for the 
floating drydock, shops and repair plant, 
involving an expenditure of $10,000,000, 
at Jeffries Point, Boston, Mass., for the 
Emergency Fleet Corporation, which is 
also planning to build a 5,000-ton dry- 
dock at Plymouth, N. H., to cost $900,- 
000, and also a drydock at Portland, Me. 


The Navy Department,Washington, 
D. C., is planning to spend $5,000,coo 
during the coming year for additions to 
the shipbuilding plant at the League 
Island navy yard, Philadelphia, Pa. 
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PLACE GOVERNMENT CON- 
TRACTS AGGREGATING 
$1,700,000 


Private Contracts Now Have a 
“Look In” on Busy Yards 


The United States Navy Department 
has let a contract for additions and re- 
pairs at the Charleston, Mass., navy yard 
to cost $900,000. 

The Rhode Island Dry Dock & Marine 
Engineering Company, Providence, R. I., 
has received a contract from the United 
States Shipping Board to build a dry- 
dock in Providence harbor, to cost about 
$400,000, 

The United States Coast and Geodetic 
Survey, Washington, D. C., will shortly 
order the construction of two vessels for 
use on the Pacific Coast, at a cost 
about $400,000. 

The Fore River Shipbuilding Corpora- 
tion, Quincy, Mass., will build two 33,oc0- 
ton superdreadnoughts for the United 
States Navy Department; the Newport 
News Shipbuilding & Dry Dock Com- 
pany has one already well advanced in 
construction and will build another. The 
building of these ships was authorized 
by Congress in 1916, but their construc- 
tion has been delayed on account of the 
war. 

The Terry Shipbuilding Company, 70 
East Forty-fifth street, New York, is 
building twenty steel barges for the 
United States Shipping Board Emer- 
gency Fleet Corporation. 

The Calais Shipbuilding Company,. 
Calais, Me., is building two 2,500-tom 
wooden seagoing barges. 


LONGMANS’ BOOKS ON SHIPBUILDING 


PRACTICAL SHIPBUILDING. A Treatise on the Structural 


Design and Building of Modern Steam Vessels 


By A. CAMPBELL HOLMS, Surveyor to Lloyd’s Register of Shipping. 
Sixth Printing. 2 Vols. Vol.I. Text, Royal 8v0.; Vol. II, 133 plates of 
diagrams and illus rations. Oblong 4to. $20.00 net. 

The revision recently made was extensive and thorough. Large portions 
were entirely re-written and the whole brought up to date by numerous 
additions, alterations, and amendments. ‘Three new chapters were added 
on longitudinal framing, damage repairs, and lifeboats and davits. A large 
amount of new matter was also added in connection with oil vessels, oil fuel, 
fire extinguishing, freeboard regulations, and bulkhead subdivision. 

“The book, as a whole, represents the most complete work in existence 
on the subject of practical shipbuilding.” — Marine Engineering. 


A TEXT BOOK ON LAYING-OFF; OR, THE GEOM- 
ETRY OF SHIPBUILDING 


By EDWARD L. ATWOOD and I.C. G. COOPER, Senior Loftsman, 
H. M. Dockyard, Chatham, Lecturer in Naval Architecture at Chatham, Lec- 
Cua? in Ship Carpentry at Whistable. With diagrams, 8v0. New Edition. 

i net. ; 


TEXT-BOOK OF THEORETICAL NAVAL ARCHITEC- 
TURE 


By EDWARD L. ATWOOD, M. Inst. N. A., Member of Royal Corps of 
Naval Constructors, formerly Lecturer cf Naval Architecture at the Royal Naval 


College, Greenwich. Author of ‘‘Warships,” etc. Ninth edition. With 159 
diagrams and 6 folding tables. Crown 8vo. $3.60 net. 

Clearness and conciseness of expression characterize this book. A notable 
feature is the direct practical application of the methods taught. Two new 


chapters have been added to this edition, one on launching calculations, and 
one on the turning of ships. 


WARSHIPS. A Text-book on the Construction, Protection, Sta- 


bility, Turning, etc., of War Vessels 


By EDWARD L. ATWOOD. With numerous Diagrams. Sixth Edition. 
Medium 8vo. $4.25 net. 

Though intended primarily to provide naval officers with authoritative 
data on the subject, the work will also prove a useful introduction to naval 
architecture for apprentices and students at dockyards and e’sewhere. 

The various changes of practice made in recent years will be found em- 
bodied in this edition. 


STEEL SHIPBUILDER’S HANDBOOK. An Encyclopedia 


of the Names of Parts, Tools, Operations, Trades, Abbreviations, 

etc., Used in the Building of Steel Ships. 

By C. W. COOK, M. A., B. S. in C. E., Associate Professor of Naval 
Architecture, University of Southern California. Pocket Sise, Leatherette. $1.50 
net. 
For men working in shipyards, as well as for students in the numerous 
classes now being conducted in shipbuilding, this handbook will be invaluable. 
It is the result of a study of the latest and best methods in the large ship- 
building plants all over the country, and contains about 1600 accurate 
American definitions, arranged alphabetically and completely cross-refer- 
enced. In the back of the book are four plates containing drawings of about 
300 parts of ships. ‘The size and shape make it possible to carry the book 
around for ready reference at all times. 


A COMPLETE CLASS-BOOK OF NAVAL ARCHITEC- 
TURE. Practical, Laying-Off, Theoretical 


By W. J. LOVETT, Lecturer on Naval Architecture at the Belfast M unicipal 
Technical Institute. With 173 Illustrations and almost 200 fully worked-out 
Answers and Questions. 8vo. $3.50 net. : i 

Intended to supply shipwrights, platers, draughtsmen, and others in the 
shipbuilding world with a sufficiency of naval architecture for the ordinary 
and everyday needs and to enable them afterwards to study higher works on 
the subject with intelligence and profit. 


SHIPYARD PRACTICE. As Applied to Warship Construction 


By NEIL J. McDERMAID, Member of the Royal Corps of Naval Con- 
structors, late Instructor on Practical Shipbuilding at the Royal Naval College, 
Devenport. With Diagrams. Second Edition. Medium 8vo. $5.00 net. 

“The information given bears internal evidence of accuracy and brings 
together probably more information than has ever before been made public 
as to the details and fittings in man-of-war practice.” —Engineering News. 


STRENGTH OF SHIPS. 


By ATHOLE J. MURRAY, Grad. R. N.C., Assist. M.1.N.A. With 
Diagrams, 3 Folding Plates, and 1 Folding Table. 8vo. $5.00 net. 

This book is devoted exclusively to the systematic statement of the 
strength of the structures and detail fittings of ships. The treatment is not 
academical, but essentially the outcome of practical experience in ship design. 

GCE | AS a work which fills a distinct gap in the literature of the subject, 
and is sure to take a leading place amongst kindred text-books.”—Belfast 


Northern Whig. 


Write for our 1918 Catalogue of Pure and Applied Science. 
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Over sixty steel ships have been built by us for over 
sea trade and forty-eight are now under construction. 


When writing to advertisers, please mention INTERNATIONAL MARINE - ENGINEERING. 
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Hooke, City Hall, engineer, is planning 
to build a 1,000-foot dock to cost about 
$350,000. 


The American Concrete Pipe & Ship- 
building Company, Tacoma, Wash., is 
building a 120-ton reinforced concrete 
fishing schooner, two I00-foot concrete 
tugs and two concrete scows. 


The Johnson Shipyards, Inc., Mariners 
Harbor, N. Y., has received a contract 
from the United States Shipping Board 
Emergency Fleet Corporation to build 
six 2,500-ton wooden barges and four 
wooden cargo vessels. 


Ira S. Bushey & Son, Brooklyn, N. Y., 
have received a contract from the Stand- 
ard Oil Company, 26 Broadway, New 
York, to build twenty-two wooden coal 
barges and twelve oil barges. 


The National Shipbuilding & Dry 
Dock Company, Savannah, Ga., has re- 
cently received a contract from the 
United States Shipping Board Emer- 
gency Fleet Corporation to build several 
additional steamers. 


It is reported that the Foundation 
Company, Woolworth building, New 
York, is considering the conversion of its 
wooden shipbuilding plant in Tacoma, 
Wash., into a steel shipbuilding plant 
with eight ways. 

The Todd Shipbuilding Corporation is 
building a 10,000-ton drydock at the ship- 
yard of Harry Cossey, foot of Henry 
street, Tottenville, S. I., N. Y. 


The Navy Department, Washington, 
D. C., announces that contracts are yet 
to be placed for twenty-nine ships, the 
construction of which has already been 
authorized. They include two battle- 
ships, twelve destroyers, ten submarines, 
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two destroyer tenders, a repair ship, a 
transport and a submarine tender, 

The Todd Shipyards Corporation, 15 
Whitehall street; New York, has re- 
ceived a contract from the Navy De- 
partment, Washington, D. C., for the 
construction of six self-propelled steel 
barges, about 160 by 25 by 11 feet. The 
boats will be built at the Tebo Basin 
Works, foot of Twenty-third street, 
Brooklyn, and the boilers will be con- 
structed at the plant of the Quintard 
Iron Works Company, 742 East Twelfth 
street. 


L. A. Gardner, Stockton, Me., will 
build two four-masted wooden schooners 


Regular Service to Japan 


A regular service has been established 
between Seattle and Japanese and Indian 
ports by the Yamashita’ Kisen Kaisha, 
one of the four large steamship compa- 
nies of Japan. Five steamers have been 
assigned to the run between the Puget 
Sound port and the Orient by the Jap- 
anese Company. The Yamashita Steam- 
ship Company was established in July, 
1911, and is at present operating forty 
vessels, with a combined tonnage of 
134,733 deadweight tons. Prior to the 
establishment of the service between 
Seattle and the Orient the company 
maintained a regular service between 
Japan, India and Port Said, Straits Set- 
tlements, China and the Philippine 
Islands. Later this service was ex- 
tended to London and New York. 


Prices on German Ship Materials 
During the War 
Consular information has just been 


received showing prices on metals pre- 
vailing in Germany during the war. 


IMPORTANT NOTICE TO SUBSCRIBERS 


JANUARY, I9I19 


Ship plates and angles closed in De- 
cember, 1916, with a quotation of 400 
crowns f. o. b. mill, (The Danish 
crown equals 26.8 cents at normal ex- 
change; at present its exchange value is 
about 30.1 cents.) In January the price 
was increased 75 crowns, and remained 
at that figure until March, when it rose 
25 to 35 crowns. In October the price 
was increased 100 crowns, and the year 
closed with quotations. of 600 to 625 
crowns—an increase of about 225 crowns 
in 1917. The increase in 1916 had been 
238 crowns. 

The price of bar iron increased in 1916 
from 132 crowns f. 0, b. mill, to 225 
crowns in the middle of September. After 
that time no iron was exported from 
Germany through the remainder of 1916 
and far into 1917, and no quotations 
were made until June, 1917, when the 
price was 450 crowns for large ship- 
ments, or nearly double the’ price pre- 
vailing in September of the previous 
year. In February, 1917, the basic price 
of 375 crowns had been, indeed, quoted 
on an inquiry, but it was expressly stated 
that no sales could he made. From 450 
crowns in June the price rose to 500 
crowns in September, 1917. 


Great Lakes Vessels Brought to 


Montreal 
Two Great Lake steamers, the Ma- ~ 
nola and the Van Hise, are being cut 
in two in Buffalo preparatory to being 
brought to the European seaboard. Both 
vessels will proceed to Montreal this 
week, where they will be rolled over 
on their sides so as to get through the 
canals. The work is proceeding under 
the supervision of John H. Smith, Great 
Lakes superintendent for the Federal 
Shipping Board. 


Our subscribers are requested to notify us immediately whenever they change their address. 


Otherwise they cannot keep their files. unbroken. 


If subscribers move without notice to us, we cannot 


duplicate numbers already sent to their old addresses, as many times they are out of print. 
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Kerosene 


Fuel Cost Reduced 


The gasoline 
question has been 
solved by the 


WOLVERINE MOTOR WORKS 


Bridgeport, Conn., U. S. A. 


from 70 to 80% without sacrificing 


reliability, flexibility or control. 
Perfect combustion on Kerosene or 
lowest grade of Coast Distillate. 


Sizes from 5 to 200 H. P. 
1 to 6 Cylinders 
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KLAXON 


PRODUCTS 


Intercommunication and Signal 
Equipment for Ships 


HE War is over, but the hazards of the sea have not passed 
with it. The dangers incidental to water transportation are 
fundamental and will continue as threatening as ever before— 
augmented, for some time to come, by the presence of floating 


mines, etc. 


Supplementing the need for protection of lives and property 
there will now arise a strong demand for the utmost economy in 


the operation of ships. 


In connection with such problems of increased protection and 
economy we wish to call your attention to the Klaxon Intercom- 


munication and Signal Systems. 


These systems are fully described in our Treatise No. 1, which 


we will be glad to forward you. 


KLAXON COMPAN Y 


INDUSTRIAL DIVISION 


DEPARTMENT A2 B2 C2 


Intercommunication and Signal Engineers 


33 West 4+2p STREET New York, N. Y. 
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British Construction of Stand-= 
ard and Fabricated Ships 
The following list shows the time 
taken in the construction of the various 
A, B and E types of ships recently com- 
pleted in the United Kingdom: 


Laying Keel Laid 

Keel to to Com- 

Launch. pletion. 

Yards Type Weeks Weeks. 
Belfastmer rene ticiei B 34 35 
Sunderland HOt aees 29 37 
West Hartlepool... E 31 40 
SHOR, ogo o0dc0d0 B 33 46 
Sunderland ....... A 36 46 
IDYo he Sooo oem mo B 39 56 
Dundee... 82... B 47 56 


These three types of standard ships 
are very similar. Their chief measure- 
ments are: A and B types, length, 400 
feet; breadth, 52 feet; depth, 31 feet; 
draft, 25 feet 1 inch; indicated horse- 
power, 2,850; speed, 11% knots; tonnage, 
5,150 gross, and deadweight, 8,200 for 
the A and 8,100 for the B type. The E 
type measurements are: Length, 376 
feet; breadth, 51 feet 5 inches; depth, 29 
feet; draft, 23 feet 9 inches; indicated 
horsepower, 2,850; speed, 117% knots; 
tonnage, 4,400 gross, 7,000 deadweight. 

The first of the national fabricated 
ships, which was launched on August 8 
from the Wallsend yard of Messrs. 
Swan, Hunter & Wigham Richardson, 
Ltd., was completed on September 28, 
just thirty-one weeks from laying of keei 
to completion—a very fine record. It 
is the pattern vessel, from which many 
others are being built on the fabrication 
system, with the aid of bridge-building 
firms. The vessel is 411 feet 6 inches 


long, 55 feet 514 inches broad, 38 feet 
14 inches deep, and has a deadweight 
carrying capacity of 10,500 tons on a 
draft of 28 feet 3 inches. 


Bridge build- 


In use and in stock at all ports of the world. 


INTERNATIONAL COMPOSITIONS CO. 
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ers being unable to deal with curved sur- 
faces, it is built ona “straight-line” form. 
There is not a single bent frame in the 
ship, and all the plating, with the excep- 
tion of some at the fore and aft ends, is 
straight. 

Another vessel, 6,500 tons gross, of 
almost the same model, but stiil a new 
type, designed by Sir W. G. Armstrong, 
Whitworth & Company, Ltd., has just 
been launched from that firm’s Low 
Walker yard. It is the first of a series 
the firm is building, constructed on the 
Isherwood system 


First “Over the Top” in Ship- 

building 

With the launching of the United 
States steamship Acrema, on Saturday 
afternoon, November 16, the full quota 
of ships for the Government has been 
rounded out by the Passaic River ship- 
yard of the Foundation Company. This 
yard was also the first on the Atlantic 
and Gulf coasts to launch a wooden hull 
for the Emergency Fleet Corporation. 
This ship, the Coyote, has already de- 
monstrated in service the excellence and 
stanchness of the Ferris type of con- 
struction. She not only survived a hur- 
ricane which drove her on the Bermuda 
coral reefs, and left her pounding there 
for twenty-four hours, but she returned 
to New York under her own steam. 
Examination in drydock showed that no 
appreciable damage had been done. 

In recognition of the speed and the 
high standard of workmanship main- 
tained at the Passaic River yard, the 
United States Shipping Board awarded 
to this yard the first prize pennant won 
by any shipyard east of the Rockies. 
Because of these achievements a special 
feature was made of the last launching. 


INTERNATIONAL 
COMPOSITIONS FOR IRON AND STEEL VESSELS’ BOTTOMS 


Over 18,000,000 gross tons of shipping coated annually 
Proprietors of INTERNATIONAL COMPOSITION, ANTICORROSIVE, and ANTIFOULING 


Offices, Welles Bldg., 18 Broadway, N. Y. 
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Progress in Concrete Ship Con= 


struction 


On November 21 the Atlantis was 
launched at the Emergency Fleet Cor- 
poration’s yard operated by the Liberty 
Shipbuilding Company, Brunswick, Ga. 
She is a 3,000-ton ship, and the first of a 
series being built for the Government 
by the Liberty Shipbuilding Company, 
whose principal yard is at Wilmington, 
N. C. A 7,500-ton ship and two 3,500- 
ton ships are also in course of construc- 
tion. During the second week in No- 


vember a concrete lighter was launched 


by the Aberthaw Construction Company, 
near Providence, R. I. 


On November 12 twelve bids were re- 
ceived for the construction of 500-ton 
navy coal lighters of concrete construc- 
tion. It is also reported that a large 
number of barges, lighters and tugs of 
concrete are involved in the complete 
programme of the embarkation service, 
for which bids will be asked about De- 
cember I. 


The latest reports from England indi- 
cate about 200 concrete vessels are in 
course of construction, and that the 
concrete shipyards, equipment and con- 
struction, now represent close to $19,- 
000,000 (£4,000,000). Report has been 
received that a concrete ship of 6,0co 
tons, built in Spain, has made a suc- 
cessful trial trip. 


The final test work has been completed 
in the “shooting” of concrete on the 
reinforcing in the construction of a 
barge. Government experts, and other 
experts, expressed themselves as entirely 
convinced of the great success and future 
of this method of construction after 
months of investigation and trial. 
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Prompt shipments. 


'— NEW YORE CHICAGO, ATLANTA, DALLAS, SANFRANCISCO. Dock 
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GENERAL MARINE 
CASTINGS 


Let us quote on all your requirements. 


CENTRAL FOUNDRY GOMPANY 


JERSEY GITY and EVERYWHERE 
165 CORNELISON AVE., JERSEY GITY, U. S.A. 


made to your own 
specifications 


SOWEST STREET 


NEW TOR, for 


Deck, 
.J-—~IMEDINA,N-Y) and Pier 
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IN USE AT 
BETHLEHEM 
SH'IPBUILDING CORP. 
FORE RIVER, SQUANTUM, 
ts en PROVIDENCE. 
Be wm mE Es = mm | > ‘ TEXAS STEAMSHIP CO. 


GENERAL WELDING & EQUIPMENT.CO. ia CANADIAN VICKERS Co. 


pir WATERTOWN ARSENAL 
LORD CONSTRUCTION Co. 
GENERAL ELECTRIC Co. 


CANADIAN PACIFIC R. R. 


107 MASS.AVE. BOSTON,MASS. 
Bema » 5S 2 2 | 


WELDING 
STANDARD ano. EQUIPMENT 
CUTTING 


STANDARD CUTTING TORCH WITH HEAD 
SCREWED OFF 


STANDARD CUTTING TORCH WITH 
GUIDE WHEELS 


eens 


STANDARD WELDING TORCH WITH 


- EXTENSIONS, To HAVE EITHER A 16-IN. 
LONG TORCH OR A 22-IN. ORA 30-IN. LONG ONE. 


ys DESCRIPTION: 

STANDARD WELDING AND 

“CUTTING EQUIPMENT 1 REGULATORS are oF THE DOUBLE DIAPHRAGM SYSTEM, THAT IS TO 
SAY; THE MOVABLE CENTERPIECE B CARRYING SEAT C IS NOT ONLY TIGHTLY 

$175.00 FASTENED TO *AIN DIAPHRAGM A BUT ALSO WITH FITTING H TO REAR DIA- 

PHRAGM G. THUS SEAT C IS FORCIBLY GUIDED AND RESTRICTED TO AN 

ABSOLUTELY STRAIGHT UP AND DOWN MOVEMENT; KEEPING ALWAYS THE SAME 

RELATIVE POSITION TO NOZZLE D. THE REAR DIAPHRAGM ACTS AS A FORC- 

IBLE AND FRICTIONLESS GUIDE AND ALSO AS A QUICK ACTING DOUBLE WAY 

SPRING ENFORCING AN ACCURATE AND SENSITIVE REGULATION. 


NO OTHER REGULATOR HAS THESE ESSENTIAL 
FEATURES. 


2. WELDING TORCHES consist oF A TORGH BASE WITH 2 EXTEN- 
SIONS TO HAVE EITHER A 16-IN. LONG TORCH OR A 22-IN. LONG ONE GIVING 
YOU PRACTICALLY TWO TORCHES INONE. A THIRD EXTENSION MAY BE AODED 
TO HAVE A 30-IN. LONG TORCH. THUS ONE TORCH WITH ITS 9 TIPS IS 
SUFFICIENT FOR ALL POSSIBLE REQUIREMENTS. 


3 CUTTING TORCHES arRE SECOND TO NONE IN EFFICIENCY, ECON- 
OMY AND ENDURANCE. EVERYTHING IS OF THE MOST MODERN OPEN CON- 
STRUCTION. EACH PART CAN BE REACHED AND INSPECTED WITHOUT DELAY. 

'=: THE PICTURE ON TOP SHOWS A TORCH WITH THE HEAD SEPARATED FROM 

ITS BASE. BY LOOSENING TWO NUTS THE WHOLE HEAD COMES, SHOWING How 

EASY IT IS TO EXCHANGE EVEN A COMPLETE HEAD. 


~ MANY THOUSANDS ARE IN CONSTANT USE. 


4. “EVERYTHING IN OUR ¥CONSTRUCTIONS IS EASILY ACCESSIBLE AND EXCHANCE- 
DOUBLE DIAPHRAGM REGULATOR * ‘ere WITH CARRYING A FEW SPARE PARTS YOU GAN DO YOUR OWN MAIN. 
PERFECT, FORCIBLE, FRICTIONLESS ALIGNMENT; TAINING EVEN IN FAR AWAY COUNTRIES. 
SDIFFERENTIAL SPRING ACTION PRODUCED BY 
BTHE DOUBLE DIAPHRAGM (A and G) SYSTEM; 
<QUICK, SENSITIVE AND RELIABLE REGULATION. 


GET OUR CATALOGUES. 


PG ope Ie 
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TRADE PUBLICATIONS 


The Lane Timber Planer for dress- 
ing ship timbers is described in a cata- 
logue issued by the Lane Manufactur- 
ing Company, Montpelier, Vt. This 
timber planer has its table at an ad- 
vanced height, and its powerful travel- 
ing bed is claimed to make it especially 
suitable for dressing ship timbers. It 
planes 27 inches by 16 inches and the 
cylinder raises and lowers by power. 


“Toledo” Refrigeration” is described 
and illustrated in a circular issued by 
the Refrigeration Engineering Com- 
pany, Toledo, Ohio. “Your boats won't 
be held up for refrigeration machinery 
if you order from us. Our entire plant 
has been devoted to the manufacture 
of 1- and 2-ton marine refrigeration sets, 
and we can guarantee delivery dates. 
The Toledo unit construction conserves 
space and saves time and labor in in- 
stalling: U. S. Shipping Board and 
prominent shipbuilders are using Toledo. 
Ask us for details.” 


“Hydraulic Tools for Shipbuilding”’ 
is the title of a catalogue just pub- 
lished by the Watson-Stillman Com- 
pany, 30 Church street, New York. 
This catalogue lists benders, shears, 
forging presses, forcing presses, 
punches, jacks, accumulators, pumps, 
etc. It contains some interesting data 
about hydraulic machinery in general 
and ours in particular. “In our ex- 


perience of seventy years building hy- 
draulic equipment, we have eliminated 
mistakes and have evolved a line of 
machinery to meet every need where 

If 
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your conditions are unusual, write to 
us, and our engineers will adapt a 
standard design to suit or design new 
to meet your specifications.” 

Cutting Compounds, Cutting Oils, 
Drawing Compounds, Soluble Oils and 
Quenching Oils are the subject of a 
booklet issued by the Moore Oil Com- 
pany, Cincinnati, Ohio. ‘Thirty years’ 
experience in making lubricants fits us 
admirably for offering this pamphlet 
on the subject of cutting compounds, 
drawing compounds, lard cutting® oil, 
quenching and tempering oils; believing 
in our own mind they are the best that 
can be made. It is our aim and desire 
to always offer the best. Our products 
before being offered to the public are 
put to the severest test; and long ex- 
perience in manufacturing teaches us 
that to maintain a good reputation we 
must be thorough and have a perfect 
knowledge of the conditions under which 
the goods are to be used.” 

The Lincoln Arc Welder for Speedy 
Production is described in Are Weld- 
ing Bulletin No. 104-0, published by the 
Lincoln Electric Company, Cleveland, 
Ohio. “The answer to the urgent call 
for speedy production is found in the 
Lincoln arc welder. The complicated 
corners that formerly meant slow hand 
riveting and expensive flanging are now 
welded by this labor-saving tool in a 
fraction of the former time. The 
troublesome calking work that used to 
bulk so large on the timesheets is un- 
necessary when the seam is welded up 
solid with the plates. The tedious ‘mark- 
ing out’ on special jobs for the drill press 
operator is eliminated—there are no 
rivet holes to drill. Not only does the 
Lincoln arc welder reduce costs by 50 
percent or more but it gives you results 
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35 percent stronger than single riveting 
and gets them in less time. Investigate 
the Lincoln arc welder now. Write for 
our new bulletin on Arc Welding No. 
104-0.” 

The Electric Arc Cutting & Weld- 
ing Company, 222 Halsey street, New- 
ark, N. J., describes its apparatus in a 
circular just published. “Cutting and 
welding apparatus offered for sale pre- 
vious to the advent of alternating-cur- 
rent machines employed direct current 
at the arc. The machines manufactured 
by this company are designed for use 
with alternating current, and consist of 
a special transformer with no moving 
parts. It will last indefinitely, and do 
all that D-C machines accomplish and a 
great deal more. Three types are fur- 
nished—cutting, welding, and cutting 
and welding. The temperature and the 
amount of heat at the arc can be varied 
to suit the proper melting points of 
nearly all metals. The ideal condition 
for electric arc welding is the absolute 
control of heat conditions, and this is. 
accomplished with our alternating-cur- 
rent machine, automatically and un- 
changeably, for any given setting 
through the use of an easily moved 
shunt in the magnetic circuit. This en- 
ables the operator to take care of con- 
ditions requiring various amounts of 
heat at varying temperatures. The effi- 
ciency of this type of electric are ma- 
chine is higher than that secured from 
any other type of electric cutting and 
welding machines. The loss in power 
wasted is minimum. The alternating- 
current machine will deposit metal more 
cheaply than other types of electric or 
gaseous welders. Long>are cannot be 
drawn, which prevents metal spattering 
and being burned.” 


Story : 


as to the condition of your boilers. p If - 
scale is present the efficiency of a boiler 
is reduced and more coal and time are 


A Man Covering The 
HEC any to get up and maintain the Pacific Coast 
DIXONS |. ee 


Pioneer — 
Boiler Graphite 


increases steaming capacity, reduces fuel consump- 
tion by making it possible to remove old scale. 

The action of Dixon’s Pioneer Boiler Graphite 
is purely mechanical. It is unaffected by acid in 
the water or heat generated in the boiler. The 
fine flakes of¢graphite simply work their way 
through the minute fissures in old scale and 
gradually penetrate between the scale and the 
metal. The scale thus loosened may be easily 
removed at less cost of time and labor. 

Do not confuse Dixon’s with ordinary Boiler 
Graphite. 

Write for Booklet No. 75-T, “Graphite for 
the Boiler”. It tells how and why Dixon's 
Pioneer Boiler Graphite will save you money in 
Boiler Room Maintenance. 


Made in JERSEY CITY, N. J., by the 


JOSEPH DIXON CRUCIBLE COMPANY 


ESTABLISHED 1827 roe 


Calling upon Shipbuilders, 
Supply Houses, etc., wishes 
to secure the Agency for 
Two or Three well-known 


Marine Specialties. 


Address F. C. BREWER, 
909 Eighth Avenue, 
Washington 


Seattle 
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The Aldrich Marine Directory 


1919 EDITION 


Our 1918 MARINE DIRECTORY OF 
SHIPBUILDERS AND VESSEL OWNERS 
in the United States met such a long-felt 
want that we are publishing a new and 

_ enlarged edition which will be fully up to 
date. 


Under Shipbuilders is a list of all builders, 
both of steel, wood, and concrete vessels, 
names of leading officials and necessary 
information regarding the size, capacity, 
etc., of each yard. 


Under Vessel Owners are included names 
of leading officials, terminal points, dock 
superintendents, lists of vessels, etc. 

Fully Indexed 


Price $5 Postpaid. 


MARINE ENGINEERING 


6 EAST 39th STREET NEW YORK 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING 
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Sensitized Papers are the subject of 
‘Catalogue H, just published by the New 
York Blue Print Paper Company, 102 
Reade street, New York. “Our papers 
are the result of many years’ experience 
and experiment in the production of 
sensitized papers. Compare our papers 
with others for strength and results, 
and also note how well they keep their 
printing qualities.” 

The Traveling Revolving ‘“Ham- 
merhead Crane,” made by the McMyler 
Interstate Company, Bedford, Ohio, is 
described in Bulletin No. 40, which the 
company has just issued. “This crane 
may be so located as to serve two ship- 
ways, as is shown in the cut. The crane 
occupies very little ground area, the 
portal at the base providing sufficient 
clearance so that standard railroad cars 
may be run through the cranes without 
interference.’ _ 

“The Advantages of a Hollow Bolt 
with the Durability of Ulster Special” 
are set forth in a circular issued by 
Joseph T. Ryerson & Son, Chicago, Hl. 
“Made from the original solid finished 
bar of identical Ulster Special that is 
standard for staybolts on majority of 
jeading railroads—no change in process 
of its manufacture. Self-inspecting— 
hole perfectly round and true. Guaran- 
teed not to split in threading or driving, 
which increases output and reduces shop 
cost. Will pass all railroad and other 
standard staybolt iron specifications. 
Furnished in lengths and sizes used; 
saves time and cost of cutting; eliminates 
crop ends and facilitates handling. 
‘Once tried the results will justify its 
continued use. Further information, 


price, delivery, etc., will be furnished on 
request.” 


FOR SALE 


Triple Expansion Marine Engine 18” x 
32” x 54.42” stroke, complete with 
Has been in service 


jet condenser. 


fifteen lake seasons in a wooden 
steamer of 3000 tons capacity. 
been thoroughly overhauled and is 
Shipping weight 


in A-1 condition. 
approximately 70 tons. 


Windlass, 8 x 10 of Providence manu- 
facture, suitable for 134” stud link 
Arranged for capstan drive. 


chain. 
In first class condition. 


Both 
mediate delivery. 


subject to 


McDougall-Duluth Company 
Duluth, Minn. 


inspection. 
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Cleveland Wall Radial Drills are 
described by the Cleveland Punch & 
Shear Works Company, Cleveland, 
Ohio, in a catalogue just published. 
“The Cleveland wall radial drill is a 
drilling, reaming and countersinking 
machine adapted to steel fabricating shop 
use, and is especially valuable to struc- 
tural iron workers, bridge builders, ship 
builders and boiler makers, it being de- 
signed to meet the requirements-of mod- 
ern structural fabrication. It has capa- 
city to drill 114-inch hole in cast iron 
or soft steel, has a wide range and can 
be operated easily and rapidly. The 
horizontal arm can be swung readily by 
hand, and is made in lengths from 6 feet 
to 20 feet, as required. The carriage is 
mounted on trolleys having roller bear- 
ings. The spindle is provided with a 
vertical travel of 8 inches or 12 inches as 
specified. For reaming and counter- 
sinking the drill is built with lever feed 
only and with hand wheel or automatic 
feeds with quick return for drilling. 
The lever feed is always included with 
the hand wheel feed, and the automatic 
feed includes both lever and hand wheel 
feeds. The No. 3 machines are equipped 
with power-raising and lowering device. 
The No. 1 and No. 3 machines can be 
furnished with either direct-connected 
motor drive or belt drive with counter- 
shaft, as desired.” 


The Star Improved Amsler Plani- 
meter is described by the Star Brass 
Manufacturing Company, 104 East Ded- 
ham street, Boston, Mass., in a leaflet 
recently issued. “This instrument is one 
in which extreme care should be used 
in its manufacture and adjustment. All 


Has 
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our instruments are completely manu- 
factured by ourselves in our own works, 
and are thoroughly tested and corrected 
before shipment to customer. The plani- 
meter is used to measure the area of any 
plain surface, whatever the outline may 
be. Persons who do not understand 
mathematics are easily able to use it, 
and with a little practice in following the 
lines of the surface are able to arrive at 
accurate results much more quickly and 
accurately than a skillful mathematician 
employing ordinary arithmetical calcu- 
lations. As now made, the figures on 
roller wheel and vernier are black on a 
permanent white background, which 
makes them very clear and legible. The 
planimeter, in general terms, consists of 
two metallic arms or bars hinged to- 
gether at one end. One arm carries a 
needle-point at its free end and acts as 
a pivot for the instrument. The other 
arm carries a tracer point with which 
to trace the outline of any figure or dia- 
gram to be measured. Near the hinge 
is a roller-wheel on which the instru- 
ment moves, carrying a disc graduated 
to record the area traced about by the 
point. The instrument shown above is 
known as the No.1 style, and represents 
the planimeter in its simplest form, as 
designed to measure areas in square 
inches and decimals of a square inch; it 
has but one wheel, the figures on which 
represent units, the intermediate gradu- 
ation tenths, and the vernier gives the 
hundredths. One complete revolution 
of the roller-wheel represents an area of 
ten square inches measured, and is its 
normal limit of measurement, but larger 
areas may be measured by adding ten 
units to the reading for each complete 
revolution of the roller-wheel.” 


YOUR ILLUSTRATING, CATALOGS AND BOOKLETS 


promptly completed in first-class manner by experienced 
advertising man who has specialized on mechanical subjects 
fifteen years. Complete service, including writing, design- 
ing and printing. No order too small. 


Roland C. Wallower, 39 Cortlandt St., New York City 


For Sale 


IMMEDIATE DELIVERY 


A PAIR OF 150-175 H. P. 6 CYLINDER 
CRAIG-DIESEL MARINE OIL ENGINES 


Cox @ Stevens 
15 William Street 


New York 


Cumberland Shipbuilding Co. 


SHIPBUILDING AND REPAIR PLANT 


SOUTH PORTLAND, MAINE 


Im- 


Telephone 6936 


Builders and repairers of all types of wooden vessels. 


New Marine Railway of 2,500 tons capacity. 


In- 


quiries solicited for estimates, costs and dates. Most 


modern shipbuilding plant on the Atlantic Coast, 
with every facility for expeditious work. Most access- 


ible harbor on the Coast. 
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THICK RUBBER COVER 


PNEUMATIC HOSE f 


BRAIDED FABRIC JACKET 
STRONG, SEAMLESS, OILPROOF TUBE 


When you have tried other kinds of air 
hose and found them lacking in essential 
requirements, equip your tools with 


“Indestructible--’’ 
Pneumatic 
‘Tool Hose 


Strength is its inherent quality—will posi- 
tively not kink—the thick, tough rubber cover 
stands the constant dragging over rough 
places. The heavy, seamless rubber tube is 
proof against injury from oil which is bound 


to get into your air lines. The braided jacket 
WRITE FOR SAMPLE is a giant in strength. 


Delays caused by inferior.hose will be unknown when you 
are equipped with ‘‘Indestructible’’ Pneumatic Tool Hose. 


EVGEt —FRUEXIBLEE — stRONG 


New Yorlc Belting & Packing Co. 


H INconPoraTEo q 
‘NEW YORK . 


R18569 


-(l 
. 91-93 CHAMBERS STREET 
CHICAGO . . 124-126 WEST LAKE STREET PITTSBURGH 
ST.LOUIS , . 218-220 CHESTNUT STREET PHILADELPHIA 
‘SAN FRANCISCO . . 519 MISSION STREET BOSTON 


. 420 FIRST AVENUE 
. . 821-823 ARCH STREET 
00,68 0 Oo 65 PEARL STREET 
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The “Red Devil” Rivet Cutter is de- 
scribed by the Rice Manufacturing Com- 
pany, Fletcher Savings & Trust building, 
Indianapolis, Ind., in a 32-page illus- 
trated booklet just published. “The ‘Red 
Devil’ rivet cutter is a tool which has 
been successfully developed over a 
period of years by practical steel car 
men co-operating with a manufacturer 
of wide experience in this field. While 
the principle is simple—that of a plunger 
driven in a long barrel by compressed 
air, striking a chisel head—the amazingly 
hard blows which it strikes are due to 
the ‘Red Devil’ method of construction. 
These exclusive features allow every 
ounce of air to do full duty. The ‘Red 
Devil’ is successful because of the tre- 
mendous power which it puts into every 
blow. These terrific blows will cut 11%4- 
inch rivets—cold—in an average of ten 
seconds. QOne-inch rivets are cut out in 
from three to five blows. The operation 
of the ‘Red Devil’ is simplicity itself. 
Only three men are necessary to operate 
the tool. The operator takes hold of the 
left side handle with his left hand, and 
rocks the valve handle with his right. 
Another man holds the right-side handle, 
while the third holds the chisel on the 
rivet. Turning the valve handle up opens 
the air port, which instantly permits the 
full force of the air to act on the plunger 
—driving it down the barrel and striking 
the chisel head. The valve handle is 
then thrown down to exhaust, and the 
plunger returns to the head of the tool 
ready for the next blow. A very little 
experience will enable the operator to 
strike light or heavy blows at will. 
When the rivet is nearly off a light 
blow can be struck.” 


We Sell all Books on Marine Engineering 


Not Out of Print 
MARINE ENGINEERING 
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Moore’s Launching Grease is de- 
scribed in a circular published by the 
Moore Oil Company, Cincinnati, Ohio. 
The circular states that this grease is 
made from finest fats, thoroughly saponi- 
fied, in order to give proper melting 
point. It is not affected by heat or cold, 
is of the right consistency and can be 
easily applied. It is said to be greasier 
and to go farther than tallows, stearines 
or soaps. “Our grease does away with 
the use of linseed, flaxseed or oil for 
starting; the ways will remain smoother, 
because the friction is reduced to the 
least possible minimum.”’ 


“Economical Handling of Coal and 
Ashes” is the title of Book No. 353, 
just published by the Link Belt Com- 
pany, Chicago, Ill. This is a profusely 
illustrated book of 52 pages, from which 
we quote as follows: “The modern 
power plant contains much equipment 
which is the result of real engineering 
genius, but it is only recently that the 
boiler room has begtn to receive the 
attention which it deserves. The de- 
velopment of the electric generator, the 
steam turbine and the various acces- 
sories, has proved a greater attraction 
to inventive genius than the more prosaic 
problems of fuel saving and labor saving 
in the boiler room. As a matter of fact, 
however, these boiler room savings prob- 
ably offer greater possibilities than 
further savings in the generator room.” 

Small Tools are described and illus- 
trated in Cleveland Hand Book No. 6, 
just published by the Cleveland Punch 
& Shear Works Company, Cleveland, 
Ohio. “By standardizing the sizes of 
tools as described in detail in the Cleve- 
land system on pages 4 to 7, we are able 
to fill your orders promptly from stock 


NEW YORK: 6 East 39th Street 


UNION DRY DOCK & REPAIR CO. 


Vessel Repairs in U00d and Tron 


WEEHAWKEN, N. J. 


Dry Docks and Shipyard Adjoining West Shore Ferry 
TELEPHONE, 904-905 UNION 


INSIST ON HAVING 


JEFFERY’S MARINE GLUE 


In all the various grades it is the best for the money—the most service- 
Pound for pound it will go further and do a better and a_more 
Do not be deceived by cheap imita- 
tions; see that the trade mark is on every package. 

Send for booklets: ‘‘MARINE GLUE— WHAT TO USE AND HOW 

TO USEIT’’ and ‘HOW TO MAKE YOUR BOAT LEAK PROOF”’ 


L. W. FERDINAND & CO. 
Boston, Mass., U.S. A. 


able. 
lasting job than any other make. 


152 Kneeland St. 


The Invincible Nozzle 
Fire Department Supplies 
ANDREW J. MORSE & SON 


INCORPORATED 
221 HIGH ST., BOSTON, MASS. 


DIVING APPARATUS 
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and at a cost much less than for special 
tools. Even if you are satisfied with 
your present arrangement you should be- 
come acquainted with this system. 
Every punching machine should be 
adapted to use standard tools, both from 
the standpoint of economy and service. 
This can readily be done at small cost 
in the majority of cases by enlarging 
the bore of the present coupling nut or 
purchasing a new coupling nut and by 
shortening or lengthening the punch 
stem, if need be. We also carry in stock 
punches and dies for screw punches and 
portable hand punches, and also the 
Pratt and Whitney and Richards sys- 
tems shown on pages to and 11. We 
have had years of experience in manu- 
facturing the tools shown in this hand- 
book, and are constantly experimenting 
with various steels and processes so as 
to always give our customers the best.” 

Cargo Hoists.—Perhaps no work on | 
shipboard requires a better quality of 
rope than that used in hoisting the cargo 
from the holds. The constant bending 
of the rope around the small radius pul- 
leys in the blocks, while the rope is 
under heavy strain, has a tendency to 
break the fibers unless the rope has been 
specially made for use under these con- 
ditions. The constant use of the rope in 
this way generates heat, which, unless 
it escapes, tends to cause the fiber to 
deteriorate. Plymouth Manila Best 
Fall, made by the Plymouth Cordage 
Company, North Plymouth, Mass., is a 
rope made to overcome these conditions. 
It is described in a recent issue of Ply- 
mouth Products, which is published by 
the Plymouth Cordage Company, and a 
copy of which will be sent to our readers 
upon request. 


HYDE WINDLASS COMPANY 


BATH, MAINE 


Manufacturers of 


Windlasses, Steering Gears 
Winches, Capstans 
Hand, Steam and Electric 


Bronze and Iron Propellers 
: 8 in. to 20 ft. in diam. 


DESIGNED BY 


THE AMERICAN SCREW PROPELLER C0. 


1326-28 CHESTNUT ST., PHILADELPHIA, PA. 
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Forging Presses are described in 
Bulletin F, issued by the United Engi- 
neering & Foundry ‘Company, Pitts- 
burgh, Pa. “Practically every large 
forge plant in the United States is now 
equipped with ‘United’ high-speed steam 
hydraulic forging presses. We have a 
number of I,000- and 1,500-ton presses 
for prompt delivery.” 


“Small Tools” is the title of Cata- 
logue 40, just published by the Green- 
field Tap & Die Corporation, Greenfield, 
Mass. This is a very complete and 
profusely illustrated catalogue of 288 
pages. It lists the company’s line of 
taps, dies, screw plates and reamers. 
The other tools which the company 
makes, such as pipe tools, machine tools 
and gages, are taken care of in separate 
catalogues, a copy of any one of which 
will be sent to our readers upon request. 


The Milliken Bros. Manufacturing 
‘Company, Inc., Woolworth building, 
New York, has just published an illus- 
trated book entitled “Space and Speed in 
Steel Buildings,’ giving a description 
of the “Standardized Truss Unit Sys- 
tem” of building construction, designed 
and manufactured by the company. This 
system of erection is said to be suitable 
for all classes of industrial and manu- 
facturing buildings, making use of a 
simple, common structural steel unit, 
both for columns and trusses. No plans 
are necessary, and the buildings are 
either permanent or portable. The sys- 
tem makes possible low transportation 
and erection costs. The book shows a 
number of interesting halftones, illus- 
trating different buildings of this type 
' constructed for the United States Gov- 
ernment. Copies may be obtained free 
from the company by those interested. 


Copyright by BE. Muller, Jr., N, Y. 
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Marine Copper Work is the subject 
of circulars published by E, B. Badger 
& Sons Company, 63 to 75 Pitts street, 
Boston, Mass. This company has had 
seventeen -years’ experience in de- 
signing and manufacturing all kinds of 
marine copper work, such as copper pipe 
bending, seamless copper air chambers, 
copper expansion joints, both high pres- 
sure and low pressure, and special cop- 
per work of all kinds. 

Fireproof Ventilating Flooring is 
the subject of Catalogue IAto, issued 
by the Irving Iron Works Company, 
Long Island City, N: Y.* “A metallic 
flooring with 80 percent lighting and 
ventilation. Think of that! All the 
strength and rigidity of solid metal floor 
plates, with 80 percent opening for light® 
and air. Think of the comfort, the 
higher efficiency of the men below. And 
it’s just as good for the man on top— 
comfortable, non-slipping, safe, easy to 
walk on. Where do you need these ad- 
vantages in your construction ?” 

Jeffrey Belt Conveyors are de- 
scribed in a catalogue issued by the Jef- 
frey Manufacturing Company, Colum- 
bus, Ohio. “This new catalogue can 
rightfully be termed a complete textbook 
upon the belt conveyor. Although com- 
piled essentially for the purpose of pro- 
moting the advantages of using the Jetf- 
frey belt conveyor, the purchaser’s re- 
quirements for information upon those 
elements in the application of the belt 
conveyor which mean. for satisfactory 
service, have been thoroughly covered 
in every detail. The best in belt con- 
veyor practice has been collected and 
printed in this catalogue, the scope of 
which may be gathered from the sub- 
jects, presented in a style both interest- 
ing and instructive.” 


The Multiwhirl Cooler, designed for 
the cooling of lubricating oil for main 
turbine bearings, to insure a uniform 
low temperature and to permit the con- 
tinued use of a given quantity of oil, is 
described in a circular published by the 
Griscom-Russell Company, 2124 West 
Street building, New York. ‘The cool- 
ing water is in the tubes. The oil passes 
through the shell, and is brought into 
intimate contact with the cgoling sur- 
face by means of the helical baffle. This 
baffle directs the flow of the oil without 
appreciably retarding its passage, with a 
resultant low pressure loss. An outside 
packed head eliminates all internal tube 
joints and prevents any possibility of 
water leaking into the oil. -The high 
rate of heat transfer permits of a very 
compact unit.” 


The Terry Turbine is the subject of 
Bulletin 242, published by the Terry 
Steam Turbine Company, Hartford, 
Conn. “The Terry Turbine occupies a 
pre-eminent position in its field. Ffteen 
years ago it was a pioneer—and it still 
maintains its leadership. For auxiliary 
drive in the two most exacting fields— 
the United States navy and the mer- 
chant marine—it is the accepted stand- 
ard of efficiency. In every type of plant, 
large and small, ashore and afloat 
power, the Terry is being extensively 
used for all classes of service. Ever 
since it was first put on the market the 
aim has been toward perfection in de- 
sign and construction rather than mini- 
mum first cost. High operating eff- 
ciency, long life and low upkeep cost 
have been considered of more value than 
low price. The unchallenged position 
of the Terry to-day is conclusive evi- 
dence of the wisdom of this policy.” 


Pathfinder to the Fleet on the 
Epoch Making Voyage of 
our President 


America’s Proud Super-Dreadnaught 


THE PENNSYLVANIA 
is navigated by 


The Sperry Gyro-Compass 


An instrument perfected through long efforts 
and the splendid cooperation of the officers of 
the U. S. Navy and now standard for the 
navies of the world. 


Why should not every ship be similarly safeguarded by the latest achievement in Navigational Equipment, 
of proved reliability, of high precision and dealing with absolute geographical north ? 


Rough weather would not have interfered with the 
President's voyage, had the ship been provided with a 


Sperry Gyro-Stabilizer, which prevents all rolling 
THE SPERRY GYROSCOPE COMPANY 


Works and Home Office 
BROOKLYN, NEW YORK 


Main European Office 
LONDON, ENG. 
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Dixon’s Boiler Graphite is the sub- 
ject of Bulletin 75-T, published by the 
Joseph Dixon Crucible Company, Jersey 
City, N. J. “Dixon’s Pioneer Boiler 
Graphite increases steaming capacity, 
reduces fuel consumption by making it 
possible to remove old scale. The action 
of Dixon’s Pioneer Boiler Graphite is 
purely mechanical. It is unaffected by 
acid in the water or heat generated in 
the boiler. The fine flakes of graphite 
simply work their way through the min- 
ute fissures in old scale and gradually 
penetrate between the scale and the 
metal. The scale thus loosened may be 
easily removed at less cost of time and 


labor. Do not confuse Dixon’s with 
ordinary boiler graphite. Write for 
booklet No. 75-T, ‘Graphite for the 
Boiler. It tells how and why Dixon’s 


Pioneer Boiler Graphite will save 
money in boiler room maintenance.” 

Marine Lighting and Signaling Ap- 
paratus is described in an illustrated 
catalogue just issued by the Benjamin 
Electric Manufacturing Company, Chi- 
cago, Ill. “The name ‘Benjamin’ on 
marine lighting and signaling apparatus 
insures an elasticity of service never be- 
fore possible. For the Benjamin line 
is thoroughly interchangeable. The 
Benjamin Junction box, for instance, is 
tapped to accommodate any Benjamin 
marine receptacle, connecting block, 
switch, etc. Changes in the character of 
service required from any outlet can be 
made instantly by simply substituting 
the necessary parts. And Benjamin 
plugs will make contact in any Benjamin 
screwbase receptacle. Benjamin appa- 
ratus has the unqualified endorsement of 
the Board of Underwriters and of well- 
informed marine engineers.” 


Albany Grease is described by 
Adam Cook’s Sons, Inc., 708 Washing- 
ton street, New York, in a circular re- 
cently issued. ‘“‘Albany Grease has 
given a lubricating service of great effi- 
ciency and economy on marine engines 
and other marine mechanical equipment, 
not only on board ship but in shipbuild- 
ing plants, drydocks, and repair yards. 
It is considered the most universally 
used lubricant in the marine field. Al- 
bany Grease has been used by marine 
engineers for the past half century with 
very highly satisfactory results. It can 
be used successfully on the bearings of 
all marine equipment. Absolute depend- 
ence can be placed on Albany Grease 
at all times. If you are not using Al- 


you 


bany Grease now send for samples. 
Why not do it—now?” 
Radio Sets are described by the 


Kilbourne & Clark Manufacturing Com- 
pany, Seattle, Wash., in a bulletin re- 
cently published. “When your ships .go 
into drydock for repairs that might have 
been avoided by prompt communication, 
who pays the bill? When your ships 
log useless miles, who pays the bill? 
When your vessels arrive in port need- 
ing repairs for which you are unpre- 
pared, who pays for the time lost? 
When your ships lose the chance to pick 
up salvage worth hundreds of thousands, 
who is the real loser? When your ships 
lay-to and wait for days for a tow, who 
pays the bill? Isn’t it you—the owner— 
that suffers these losses? With a small 
initial outlay for a Kilbourne & Clark 
radio set all these losses would be 
avoided. It costs scarcely nothing to 
operate a ‘K-C’ set. You buy the appa- 
ratus outright. The first cost is the last. 
After that each set starts to make money 
for the shipowner.” 


INTERNATIONAL 


MARINE ENGINEERING 


“Aberthaw Construction Service” is 
the title of a book published by the 
Aberthaw Construction Company, 27 
School street, Boston, Mass. ‘“What- 
ever your requirements for shipyard 
building or water-front development, 
whether the work is to begin now or 
later, we are ready. An experience coy- 
ering some of the largest war-time pro- 
jects, a large permanent organization 
built up during twenty-five years of ac- 
tive practice, an equipment to meet any 
requirement—all these are at your ser- 
vice. They make possible the com- 
pletion of your work with expedition 
and economy and to your absolute satis- 
faction. How we organize and manage 
construction work is clearly explained 
in our book ‘Aberthaw Construction 
Service. You should read it before en- 
tering upon your new work.” 

Intercommunication and _ Signal 
Equipment for Ships is the subject of 
Treatise No. 1, published by Department 
A-2 of the Industrial Division of the 
Klaxon Company, 33 West Forty-second 
street, New York. “The war is over, 
but, the hazards of the sea have not 
passed with it. The dangers incidental 
to water transportation are fundamental 
and will continue as threatening as ever 
before, augmented, for some time to 
come, by the presence of floating mines, 
etc. Supplementing the need for pro- 
tection of lives and property there will 
now arise a strong demand for the ut- 
most economy in the operation of ships. 
In connection with such problems of 
increased protection and economy we 
wish to call your attention to the Klaxon 
intercommunication and signal systems. 
These systems are fully described in our 
Treatise No. 1, which we will be glad to 
forward you.” 


Armco iron Welding Rods meet 
United States Government needs, ac- 
cording to a circular published by the 
Page Steel & Wire Company, 30 Church 
street, New York. “The Emergency 
Fleet Corporation specifications demand 
that welding wire shall contain not over 
.18 percent of carbon, .55 percent phos- 
phorus, .5 percent sulphur, and .08 per- 
cent silicon, and that the wire be of uni- 
form homogeneous structure, free from 
segregation, oxides, pipes, seams, etc., as 
proven by micro-photographs. Armco 
iron welding wire has been tested by the 
Emergency Fleet Corporation for use in 
its work and far more than complies 
with the above specifications. Com- 
parison of chemical composition with 
these specifications shows that even if 
Armco iron welding rods had fifteen 
times as much carbon, nine times as 
much phosphorus, eighteen times as 
much manganese, eighteen times as 
much sulphur, and twelve times as much 
silicon, as they actually do contain, they 
would still pass the specifications with a 
liberal margin. Armco iron welding rods 
are the Page Steel & Wire Company’s 
answer to demands for the all-American 
product—provided by American re- 
sources and American ingenuity—to re- 
place the imported. Page ideals demand 
square and unequivocal support of the 
United States Government, now and al- 
ways. National service and 100 percent 
Americanism have therefore led us to 
give over as much and as freely of our 
plants as the Government desires—and 
the indulgence which we must ask of our 
customers temporarily will be well re- 
paid by the progressive improvement 
and bettered service which we will offer 
when normal conditions are restored.” 
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MARINE SOCIETIES 


AMERICA 


AMERICAN SOCIETY OF NAVAL 
ENGINEERS 
Navy Department, Washington, D: C. 


SOCIETY OF NAVAL ARCHITECTS AND 
MARINE ENGINEERS : 
29 West 39th Street, New York. 


NATIONAL ASSOCIATION OF ENGINE 
AND BOAT MANUFACTURERS 
29 West 39th Street, New. York City. 


UNITED STATES NAVAL INSTITUTE 
Naval Academy, Annapolis, Md. 


AMERICAN ASSOCIATION OF MASTERS, 
MATES AND PILOTS 

National President—John H. Pruett, 423 Forty- 
ninth St., Brooklyn, N. Y. 

National Treasurer—A. B. Devlin, 187 Ran- 
dolph Ave., Jersey City, N. J. 

National Secretary—M. D. Tenniswood, 308 
Vine St., Camden, N. J. 


THE AMERICAN SOCIETY OF MARINE 
DRAFTSMEN 

President—A. H. Haag, 5921 Walnut St., 
Philadelphia, Pa. 

Vice-President—W. A. Leavitt, Jr., New York 
Shipbuilding Corporation, Camden, N. J. 

Secretary—B. G. Barnes, 1596 North Ave., 
Bridgeport, Conn, 

Treasurer—J. B. Sadler, P. O, Box 987, Nor- 
folk, Va. 


MARINE ENGINEERS’ BENEFICIAL AS- 
SOCIATION NATIONAL OFFICERS 
National President—Wm. S. Brown, 356 Elli- 

cott Square Bldg., Buffalo, N. Y. 
National Secretary—Geo. A. Grubb, 356 Ellicott 
Square Bldg., Buffalo, N. Y. 
National Treasurer—Albert L. Jones, 38 Avery 
Avenue, Detroit, Mich. 


CANADA 


GRAND COUNCIL, N. A. OF M. E. OF 
CANADA 
Grand President—A, R. Milne, Kingston, Ont. 
Grand Vice-President—E, J. Belanger, Bien- 
ville, Levis. 

Grand Secretary-Treasurer—Neil J. Morrison, 
P. O. Box 886, St. John, N. B. 
Grand Conductor—J. W. McLeod, 

Sound, Ont. 


Owen 


GREAT BRITAIN 


INSTITUTION OF NAVAL ARCHITECTS 
5 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS IN SCOTLAND 
89 Elmbank Crescent, Glasgow. 


NORTHEAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS 
Bolbec Hall, Westgate Road, Newcastle-on- 
Tyne. 


INSTITUTE OF MARINE ENGINEERS, 
INCORPORATED 
The Minories, Tower Hill, London. 


When writing to advertisers, please mention INTERNAT*ONAL MARINE ENGINEERING. 
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HELP AND SITUATION AND 
FOR SALE 


(S35 No advertisement accepted 
unless cash accompanies 
the order. 


Advertisements will be inserted under this 
heading at the rate of 4 cents per word for the 
first insertion. For each subsequent consecu- 
tive insertion the charge will be 1 cent per 
word. But no advertisement will be inserted 
_ for less than 75 cents. Replies can be sent to 
our care if desired, and they will be forwarded 
without additional charge. 


Ship Draftsman with selling experi- 

ence desires sales agency for marine sup- 

- plies and specialties. Address Box 70, 
care of MARINE ENGINEERING. 


Wanted—Marine Engineers, Engine 
and Electrical Draftsmen, Superintend- 
ents for Fitting-Out and Machine Shops. 
Permanent positions for right men in 
shipyard near New York City. Address 
Box 97, care of MARINE ENGINEERING. 


Wanted—Chief Hull, also Chief 
Engine Draftsman, familiar with de- 
signing, calculating, etc. Permanent 
position. Write or wire Box 9-B, care 
of MARINE ENGINEERING. 


For Sale.—t,coo to 1,200 pieces Iron 
Boiler Tubing, €0 inches long and 27% 
inches inside diameter. Will be sold at 
a bargain. Address Bow 1184, City Hall 
Station, New York. 


Draftsman—Hull Work. Technical 
graduate in naval architecture ; six years’ 
drafting, inspecting and estimating ex- 
uerience, desires position in shipyard as 
leading draftsman or estimator. Apply 
Hull Draftsman, care of Martner En- 
GINEERING. 


First-Class Marine Draftsman and 
Checker, at present in charge of joiner 
and carpenter work and inspector of 
fabricated woodwork, desires position 
in like capacity or as production engi- 
neer or Government inspector. Ama 
young man of broad experience, grad- 
uate of several American and foreign 
technical schools, 12 years’ experi- 
ence in steel and woodworking, 3 
years as efficiency expert. What can 
you offer me? Address Marine Drafts- 
man, care of MARINE ENGINEERING. 


CHIEF ENGINEER 


INTERNATIONAL 


MARINE ENGINEERING 


Naval Architect and Superintending 
Engineer of steel and wood yard desires 
change. Shipbuilding education; prac- 
tical experience all branches; licensed 


marine engineer; no dependents. Pre- 
fers unusual experience and _ large 
chances to salaried position. Address 


Box 504, care of MARINE ENGINEE.ING 


Production Engineer — Exceptional 
analytical and executive experience in 
rate fixing, planning dispatching of men 
and materials, progress control pre- 
determined and actual costs as applied 
to a shipyard.’ Address Production, care 
of MARINE ENGINEERING, 


Executive Engineer, experienced in 
entire charge of hull and machinery, 
plant layouts and equipment, superin- 
tendence and erection. Good refer- 
ences; go anywhere. Responsible posi- 


tion only. Address Box X, care of 
MaArtNE ENGINEERING. 
For Sale—Tug W. H. Williams. 


Iron hull, 90’ x 19’ x 10’; boiler, 10’ 6” x 
12’ 6”; engine, 15 x 28 x 22; bunker ca- 
pacity, 25 tons. Equipped with con- 
denser, steam steering gear, two steam 
capstans; electric lights throughout. En- 
tirely rebuilt in 1917 and in first-class 
condition. Address Tug, care of MARINE 
ENGINEERING. 


Marine Superintendent-Foreman de- 
sires position. Can give good reasons 
for desiring change and reference. Now 
in the West Indies; was before chief 
engineer; 16 years’ experience, working 
in shipbuilding and machine works. 
Speaking the French, English, Spanish 
and Flolland languages. Have first citi- 
zen papers. Address Bow 605, care of 
MARINE ENGINEERING. 


For Sale—Full set of working shop 
drawings of 24 inches by 36 inches, four- 
cylinder, two-cycle, single-acting fuel-oil 
engine. About 80 sheets complete for 
building engine in four months; 1,450 
horsepower; suitable and specially de- 
signed for Shipping Board vessels; me- 
chanical atomization, marine Marshall 
reversible valve gear; 60 percent cut-off 
each for oil and compressed air starting 
without dead centers; no loose levers, 
cams or springs; complete control by 
marine handling levers; write for draw- 
ing. Address Box B 6, care of MARINE 
ENGINEERING. 


of one of the largest structural fabricating plants in 
the South desires permanent connection with large 
shipbuilding plant or large construction company 
doing war work. He is also manager of an engineering 


firm doing consulting work for industrial plants, 
bridges and miscellaneous steel and reinforced con- 


crete structures. 


counting and efficient organization. 


He is 36 years of age, married, 
graduate civil and mechanical engineer, and has had 
over 15 years’ broad experience managing and engineer- 
ing large undertakings; is familiar with finance, ac- 


Has been con- 


nected with the U. S. Government over three years. 


Salary $9,000 to $12,000 per year, depending on scope 
ofwork. Address, Box 215, care of Marine Engineering 


Graduate Naval Architect seeks 
position as naval architect and secre- 
tary of small shipyard, or sales engi- 
neer for marine manufacturer. Ameri- 
can; age 29; in perfect health. In- 
dustrious, resourceful, loyal, tactful. 
Bight years designer, estimator, ex- 
ecutive. Successful business and sales 
record. Now employed, but desires 
broader field of service. Address Box 
507, care of MARINE ENGINEERING. 


A Renewable Extra Heavy Bronze 
Globe and Angle Valve is described in 
a circular issued by the Star Brass 
Manufacturing Company, 104 East Ded- 
ham street, Boston, Mass. “Some of our 
special features are enumerated below: 
All castings of our special bronze mix- 
ture, made from metal patterns on pneu- 
matic molding machines. All parts made 
with special tools, insuring absolute 
uniformity. Body of a special rugged 
design; steam is not retarded in its flow 
owing to body’s form—it is so designed 
that metal is distributed where most 
needed for severe use. Seat and disc 
are both renewable and extra heavy; the 
bevel or taper of both are at a sharp 
angle, with a very light bearing, insuring 
less liability of foreign matter lodging 
on seat when valve is closed, also less 
chance of wire drawing and cutting. 
Seat rings are of a patented form with 
special taper seat where screwed in body. 
This design insures a perfect joint and 
absence of liability to distortion from 
lack of care in installation or unequal 
expansion in use. The bonnet is novel 
in design, having many unique features. 
First, it is absolutely  self-draining, 
thereby eliminating all liability to freeze 
when used in cold positions; has extra 
large and deep packing space, gland and 


nut; long thread in body, insuring 
strength and_ tightness. Stems, or 


spindles, are extra heavy, made with 
large Acme quick-opening threads. 
Valves can be repacked under pressure 
when wide open, as top of disc seats 
against bottom of bonnet, making steam- 
tight joint. Hand wheel is fastened to 
stem with hexagon nut, and can readily 
be removed and replaced. For extreme 
high temperatures and pressures, or 


where the water is such as to cause a 
scaling or corrosive action, we furnish, 
when specially ordered, seats and discs 
of our special nickel mixture.” 


WANTED 


Bound Volumes of 


MARINE ENGINEERING 
for the years 1912-13-14-15-16-17 


Address, giving price asked, 
“E.L.S.,’’ care of MARINE ENGINEERING 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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WHATEVER your requirements for shipyard building 

or waterfront development, whether the work is to 
begin now or later,—we are ready. An experience cov- 
ering some of the largest war-time projects, a large per- 
manent organization built up during twenty-five years 
of active practice, an equipment to meet any require- 
ment—all these are at your service. They make possible 
the completion of your work with expedition and 
economy and to your absolute satisfaction. 


How we organize and manage construction 
work is clearly explained in our book 


“Aberthaw Construction Service.” You 
should read it before entering upon your 


new work. 


| ABERTHAW CoNsTRUCTION COMPANY 
BOSTON MASSACHUSETTS 


When writing to advertisers please mention INTERNATIONAL MARINE ENGINEERING. 
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Main Office: NEW YORK 6 East 39th Street SUBSCRIPTION PRICE: Domestic, $2.00; Foreign, $3.00 LONDON OFFICE: 8 Bouverie St. E. C. 


STEWARD DAVIT and EQUIPMENT CORP. 


MANUFACTURERS OF 


Mechanical Davits, Mechanical Chock F ittings, Mechanical 


Boat Detaching Gear,-Mec sal Boat Lowering Gear 
Wa 


17 BATTERY PLACE 7 29) NEW YORK CITY 


ORIZABA"” 
Official Press Boat of 
the Peace Conference i} 
Carries our equipment lj) HOOK 
RELEASED 


Shipping; Lloyd’s Register of Shipping; Bureau of Construction and 
Repair; U. S. Navy; U. S. Army Transport Service, and by Recognized 
Leading Naval Architects, Marine Engineers, Shipbuilders and Shipowners. 
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Linde Oxygen now 
on a Peace Basis 


INCE the withdrawal of all Priorities by 
the War Industries Board on December 
Ist, we have been doing everything in 


our power to rapidly build up Peace work. 


Our Distributing Stations have been instructed to ac- 
cept and enter orders for shipment on that basis. 


We therefore feel safe in assuring all users of Linde 
Oxygen that their orders will be given the same considera- 
tion and attention as before War-time restrictions were 
imposed. 


The whole force of the Linde organization has been 
directed to the winning of the War. Some day the story 
of its efforts will be told. Now that it is free to resume 
activity in the field of general industry, the entire force 
and complete organization are concentrated on the building 
up of Peace-time industries. 


We ask your co-operation in the matter of returning 
empty cylinders immediately. Such co-operation will be 
an important factor in the maintenance of efficient serv- 
ice during the period in which industry is being readjusted 
to a Peace basis. 


Kindly send orders and correspondence regarding their 
execution direct to the nearest Linde Distributing Station. 
Inquiries as to prices, terms, etc., should be addressed to 
our Sales Department, New York, (except for Pacific 
Coast.) 


The Linde Air Products Company 


The Largest Producers of Oxygen in the World 
30 East 42d Street Kohl Building 


New York City San Francisco 


See ee eee ae ee ee ee ae at ae ee eae ae ae ae see oe de dp ah se oe desea aah dedheah eo ese 
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This table shows the 
Monthly Coal Saving, 
in Dollars and Cents 
per 100 feet of pipe 
‘ Ly using a 
85”*Magnesia 

Pipe - Coverings 

ACTS are enlightening things. 

For the man who doesn’t see 


how it is that “85% Mag- 
nesia” pipe and boiler coverings 


save their cost many times over, 


here are the figures: KP ss 

They are conservatively based on 
the most exhaustive series of tests 
ever made. ‘These tests extended 
over more thana year. ‘They were 
conducted ‘by the Mellon Institute 
of Industrial Research, a scientific 
institution of the highest standing, 
which certifies their absolute cor- 
rectness. 


What Will ‘85% Magnesia”’ 


Save You? . 


We ask your special attention to 
the fact that these savings are per 
hundred lineal feet of pipe per 
month. ‘To find the actual saving 
for your own steam plant you must 
multiply this monthly saving by 
the number of hundreds of feet of 
steam pipe you have. ‘To find the 
total saving for a full year, you 
must again multiply this figure by 
twelve. 


Then you will know the exact coal-saving 
efficiency of “85% Magnesia.” 


In big 
In your building 
homes 
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In medium 
factories 


In small 
factories 


ine tbs 0 Ibs. 
team Steam 


In large 
factories 


and medium 
power-plants 


In the largest 
modern 
power-plants 


} Aatsurfaces | 
Y per 100 sa. ft. 
1% in. thick | 


We ask you to make these figures personal. 
They apply to you equally with every other 
coal user in the country. They cannot be 
controverted. The need for fuel economy is 
yours. Equally, the means for saving by the 
use of “85% Magnesia” coverings are at 
your disposal. 


Ask Yourself These 
Important Questions: 
Am I saving all the coal I can? 


Are my pipes and boilers properly covered 
with the most efficient heat-saving insulation? 

Ts it “85% Magnesia”? 

The cost of thorough protection by “85% 
Magenesia,”’ against heat losses, will repay 
itself, not in years but in months. It will 
continue to save indefinitely, not only in the 
actual money cost of coal but also by greatly 
increased efficiency in the operation of your 
steam plant, whether it be used for heating 
or power. 


The National Coal Saver 


The value of “85% Magnesia” as a con- 
server of heat and saver of fuel is demon- 
strated by the fact that for over thirty years 
it has been the official standard of the U. S. 
Navy. During this same period it has been 
the choice of the leading power and heating 


engineers of the country and of the leading 
railroads and steamship lines. It isfendorsed 
and approved by the U. S. Fuel Adminis- 
tration and the U. S. Shipping Board. .« ., 


The World-War of Industries 


The coming economic world-struggle will 
be purely one of industries. The best equip- 
ped factories, with the lowest cost of pro- 
duction and the greatest economy of oper- 
ation, will be the most successful. The 
basis of all industry is coal. To save coal is 
one of the mightiest steps towards industrial 
supremacy. 

Copies of this table will be sent free on 
request. The members of the Magnesia 
Association will gladly furnish further infor- 
mation if desired, on this vital subject of 
heat insulation. If you are an engineer or 
architect, ask also for the Specification for 
the proper application of “85% Magnesia,” 
compiled and indorsed by the Mellon Insti- 
tute of Industrial Research and issued by the 


MAGNESIA ASSOCIATION 
of AMERICA 
721 Bulletin Building, Philadelphia, Pa. 


Executive Commrrren, Wm. A. Macan, Chairman. 
George D. Crabbs, The Philip Carey Co., Cincinnati, Ohio 
Alvin M. Ehret, Ehret Magnesia Mfg. Co., Valley Forge. Pa. 
JR. Swift, The Franklin Mfg. Co., Franklin, Pa. 

R. V. Mattison, Jr., Keasbey & Mattison Co., Ambler, a. 


STAMINA TUM LONO UMNO MUNN OMNI TNMMINUMUUOUCVONUUUUMUIUUCOUUUUUUUUUUUOCOCCUO 
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First Warrior River Cargo En 
Route to New Orleans 

That utilization of the Warrior River, 
as planned by the Federal Railroad Ad- 
ministration, has actually been brought 
about is indicated by the recent landing 
of the first consignment of coal from the 
Alabama fields at Mobile. Here it was 
transferred to one of the self-propelling 
barges and sent on to New Orleans. 
The 2,250 tons brought down in five 
barges were towed by the steamer J/ol- 
cano. 


Guns Removed from Merchant 
Marine 


The return of merchant vessels to 
peace conditions is. evidenced by the re- 
moval of guns and egtin platforms from 
ships as they arrive at their home ports 
from overseas, and the transfer of the 
gun crews back to naval. duties, ‘now 
going forward under the direction of the 
Shipping Board. 


Bethlehem Shipbuilding Corpora- 
tion Signs Agreement With 
Labor Unions 


Seventy-five thousand members are 
affected by the contract of the Bethle- 
hem Shipbuilding Corporation, a Schwab 
company, which recognizes the labor 
unions. The details of the contract were 
modeled somewhat on the plan worked 
out in settlement of the Bridgeport 
cases. Wages are not touched in the 
articles of the agreement, since the re- 
cent award of the Shipping Board’s wage 
adjustment commission continues in 
effect. 


 HOLMESAURG, 
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Battleship, Massachusetts “Out 
of the Running” 

The battleship Massachusetts, which 
was built at Cramps in Philadelphia, and 
began actual service in 1896; it is under- 
stood will shortly be placed out of com- 
mission. It is the second oldest vessel 
of her class in the navy. Whether the 
vessel will be dismantled or scrapped, 
or assigned to some passive roll, has not 
yet been announced. 


Largest Wood Craft Launched 


With the launching of the 4,000-ton 
wood steamship Blakeley recently the 
Puget Sound Bridge and Dredging Com- 
pany put the largest wood craft so far 
built in Seattle, as well as their first 
vessel for the United States Shipping 
Board, into the waters of Elliott Bay. 


National Motor Boat Show to Be 
Omitted This Year 

In view of the conditions now con- 
fronting the motor boat industry, the 
executive committee of the National 
Association of Engine and Boat Manu- 
facturers has decided to suspend the 
holding of the National Motor Boat 
Show for this season. 

The association is endeavoring to ob- 
tain either an elimination or revision of 
the taxes that are at present incorporated 
in the proposed new revenue act, Pres- 
ent difficult transportation, including 
both freight and express shipment, is 
receiving consideration by the associa- 
tion, and the facts will be brought to the 
attention of the Railroad Administration 
in the near future. 
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First Concrete Ship Launched at 
Gloucester, England 
Although commonly regarded as an 


inland city, Gloucester, England, pos- © 


sesses a dock system with a water area 


of about 12% acres, and is in communi- — 


cation with the Bristol Channel by 
means of the Gloucester and Berkeley 
ship canal. On the left bank of this 
waterway is constructed the concrete 
shipbuilding yard of the Gloucester 
Ferro-Concrete Shipbuilding Company, 
working on. the 
system of construction. 


on November 23 without a hitch, the 


Creterock, a sea-going barge of 1,000 | 


Mouchel-Hennobique 
Of the four | 
vessels first laid down, one was launched | 


tons deadweight capacity, built for the — 


Controller-General of Merchant Ship- 


building, in accordance with the struc- 
tural designs of Messrs. L. -G. Mouchel 


& Partners, of Westminster. Since the 


ship canal is not of sufficient width for — 
launching vessels end on, the yard has 


been arranged for side launching, a 


somewhat unusual method in England. 


Largest Steel Cargo Vessel 
Launched 


What is said to be the largest steel 
cargo craft built in the United States 
since the inception of the emergency 
shipping programme, was recently 
launched at the Sun Shipbuilding plant 
at Chester, Pa. The craft is a steel 
steamship of 13,600 tons, originally or- 
dered for the account of the Lucken- 
bach Steamship Company of New York, 
but later commandeered by the Govern- 
ment, and when completed will be de- 
livered to the Emergency Fleet Corpora- 
tion. 
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Manitowoc Shipbuilding & Dry Dock Company 
Newport News Shipbuilding & Dry Dock Co. 
New York Shipbuilding Corporation 

Nor’olk and Washington Steamship Company 
Pocahontas Fuel Company 


Be Convinced, Write for Pamphlet ‘‘C’’. 


AMERICAN MANGANESE BRONZE CO. 


Holmesburg, Philadelphia, Pa. 


Pusey and Jones Company 

Red ‘‘D” Line of Steamships 

Standard Shipbuilding Corporation 
Standard Motor Construction Company 


American International Shipbuilding Corp. 
Baltimore Dry Dock & Shipbuilding Company 
Bethlehem Shipbuilding Corporation 
Canadian Vickers, Ltd. 

Federal Shipbuilding Company 
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Japan’s Shipbuilding Programme 
for 1919 


One of the local Japanese shipping 
offices has just received a statement of 
Japan’s shipbuilding programme for 
1919, or, to be exact, from November, 
1918, to October, 1919: 
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Society of Automotive Engineers’ 
Winter Meeting 

On February 4, 5 and 6 the Society of 

Automotive Engineers will meet to dis- 

cuss reconstruction problems. Of spe- 

cial interest to marine engineers will be 

the address by Dr. Joseph E. Pogue, of 
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ject justified by the imperative necessity 
of augmenting the Argentine mercantile 
marine. The maximum tonnage in view 
is one of 250,000 three years after the 
promulgation of the law, 400,000 after 
four years, and 500,000 after five years. 

The bill provides that concessions for 
the installation of shipbuilding yards 
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CRAIG-DIESEL MARINE OIL ENGINES 


fifteen years. 


YOUR ILLUSTRATING, CATALOGS AND BOOKLETS 


promptly completed in first-class manner by experienced 
advertising man who has specialized on mechanical subjects 
Complete service, including writing, design- 
ing and printing. No order too small. 


Cox @ Stevens 


15 William Street New York Roland C. Wallower, 39 Cortlandt St., New York City 
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Fuel Cost Reduced Kerosene 


from 70 to 80% without sacrificing 

reliability, flexibility or control. 

Perfect combustion on Kerosene or 
lowest grade of Coast Distillate. 


Sizes from 5 to 200 H. P. 
1 to 6 Cylinders 


The gasoline 
question has been 
solved by the 
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| Over sity steel ships have been butlt by us for over 
sea trade and forty-eight are now under construction. 
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Passaic Yard First to Fill Gov- 
ernment Quota 


With the launching of the Acrema 


at the Passaic River shipyard, the Foun- 
dation Company brought to a close the 
most successful wooden shipbuilding 
plant on the Atlantic coast. 

In the spring of 1917 the Foundation 
Company received authorization to build 
a shipyard in the vicinity of New York 
City. Despite the unprecedently. con- 
gested ‘conditions at that time the yard 
was completed as scheduled, and the first 
wooden ship launched on the Atlantic or 
Gulf Coast was delivered to the Emer- 
gency Fleet Corporation by this yard. 


This ship, the Coyote, has already de- 
monstrated the sturdiness of her con- 
struction by her survival of the hurri- 
cane which drove her on the coral reefs 
of Bermuda, and left her pounding 
there for twenty-four hours. Four of 
the Coyote’s sister ships built in the Pas- 
saic yard are now in service. Although 
it is regrettable, of course, that the work 
of such an effective shipyard has been 
brought to a close, the closing, however, 
will have comparatively little effect upon 
the shipbuilding activities of the Foun- 
dation Company, which operates two 
other yards on the Atlantic coast, one 
on the Gulf, one on the Great Lakes, and 
three on the Pacific Coast. At these 
yards the company has under contract 
128 ships of both wood and steel. 


In addition to the seven 3,500-ton 
wooden steamers of the Coyote type 
which have already been turned over 
to the Shipping Board from the Passaic 
Yards, the company has made the fol- 
lowing deliveries: Eight 250-ton wooden 
deck barges to the United States navy, 
five 2,800-ton wooden steamers to the 


COMPOSITIONS FOR IRON AND STEEL VESSELS: 


In use and in stock at all ports of the world. 
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British Imperial Munitions Board, and 
twenty-eight 3,000-ton five-masted steam 
auxiliary schooners, fully equipped ready 
for service, to the French Government. 

The Savannah, Ga., yards will soon be 
in a position to deliver the first of thirty- 
eight 150-foot steel mine sweepers which 
are being built for the French Govern- 
ment. 


TRADE PUBLICATIONS 


Parkesburg Charcoal Iron Boiler 
Tubes are described by the Parkes- 
burg Iron Company, Parkesburg, Pa., in 
a circular recently issued. Parkesburg 
Charcoal Iron Boiler Tubes are made 
from the same grade of knobbled char- 
coal iron which we have been producing 
continuously during the past fifty years. 
Good charcoal iron tubes will outlast 
steel tubes, due to their resistance to 
corrosion and crystallization, and tubes 
from Parkesburg charcoal iron are in 
service in marine boiles after thirty 
years’ continuous use.” 


Camerin Pumps for Marine Service 
are described in illustrated Bulletin No. 
7205, just published by the A. S. Cam- 
eron Steam Pump ‘Works, 11 Broadway, 
New York. “A record of years of satis- 
factory service is behind the Cameron 
marine pump. It has been severely 
tested in many installations, and has 
proved highly successful. The principal 
reasons for this remarkable success are 
its simple design, rugged construction, 
high-grade materials and exact work- 
manship. The Cameron vertical marine 
pump has the fewest working parts, yet 
it embodies every feature that is neces- 
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sary to meet the most exacting require- 
ments. The steam mechanism has only 
four pieces, which are unusually strong. 
The valve gear is of the piston type, 
suitable for. the highest pressures and 
superheat! The absence of the external 
valve gear permits unusually compact 
construction. Cameron marine pumps 
are making good on the hardest jobs for 
others, and they can do it for you. Full 
information on request.” 


The Multiwhirl Cooler is described 
in Bulletin 901, just issued by the 
Griscom-Russell Company, 2124 West 
Street building, New York. “In the past 
few years the cooling of lubricating oils 
for use in turbine bearings, reduction 
gears and similar heavy duty work and 
oil for heat treatment quenching systems 
has received considerable attention by 
engineers. It has become imperative to 
devise a means of cooling this oil so that 
the same quantity of oil can be used over 
and over again, and so that the oil can 
be maintained at the proper temperature 
to secure the most efficient operation. 
Numerous devices were placed on the 
market, but none handled the situation 
fully in its various phases. The engi- 
neering and designing staffs of the Gris- 
com-Russell Company devoted years of 
study and experiment to this problem 
and finally perfected Multiwhirl Cooler. 
Following this period of development a | 
series of tests was run to determine the 
proper ratings, pressure losses, etc., for 
oils of various characteristics. The re- 
sults secured more than met all expecta- 
tions. The rate of heat transfer is 
greatly in excess of that which has been 
secured by any previous type of com- 
mercial oil cooler, and at the same time 
the oil pressure drop is considerably 
lower.” 
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BETHLEHEM 
SHIPBUILDING CORP. 
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i LORD CONSTRUCTION CO. 


GENERAL ELECTRIC CO. 
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WELDING 
STANDARD AND EQUIPMENT 
CUTTING 


STANDARD CUTTING TORCH WITH HEAD 
SCREWED OFF 


STANDARD CUTTING TORCH WITH 
GUIDE WHEELS 


ITH 


3 EXTENSIONS, To HAVE EITHER A 16-IN. 
LONG TORCH OR A 22-IN ORA 30-IN. LONG.ONE. 


: ! DESCRIPTION: 
ST 

eG tee WELDING AND 1. REGULATORS &Re oF THE DOUBLE DIAPHRAGM SYSTEM, THAT IS TO 

EQUIPMENT SAY, THE MOVABLE CENTERPIECE B CARRYING SEAT C IS NOT ONLY TIGHTLY 

$175.00 FASTENED TO MAIN DIAPHRAGM A BUT ALSO WITH FITTING H TO REAR DIA- 


PHRAGM G. THUS SEAT C IS FORCIBLY GUIDED AND RESTRICTED TO AN 
ABSOLUTELY STRAIGHT UP AND DOWN MOVEMENT, KEEPING ALWAYS THE SAME 
RELATIVE POSITION TO NOZZLE D. THE REAR DIAPHRAGM ACTS AS A FORC- 
IBLE AND FRICTIONLESS GUIDE AND ALSO AS 4 QUICK ACTING DOUBLE WAY 
SPRING ENFORCING AN ACCURATE AND SENSITIVE RECULATION. 


“NO OTHER REGULATOR HAS THESE ESSENTIAL 
FEATURES. 


2. WELDING TORCHES consist oF A TORGH BASE WITH 2 EXTEN- 
SIONS TO HAVE EITHER A 16-IN. LONG TORCH OR A 22-IN. LONG ONE CIVING 
YOU PRACTICALLY TWO TORCHES INONE. A THIRD EXTENSION MAY BE AODED 
TO HAVE A 30-IN. LONG TORCH. THUS ONE TORCH WITH ITS 9 TIPS IS 
SUFFICIENT FOR ALL POSSIBLE REQUIREMENTS. 


3 CUTTING TORCHES are ECOND TO NONE IN EFFICIENCY, ECON- 
OMY AND ENDURANCE. EVERYTHING IS OF THE MOST MODERN OPEN CON 
STRUCTION. EACH PART CAN BE REACHED AND INSPECTED WITHOUT DELAY 
THE PICTURE ON TOP SHOWS A TORCH WITH THE HEAD SEPARATED FROM 
ITS BASE. BY LOOSENING TWO NUTS THE WHOLE HEAD COMES; SHOWING How 
EASY IT IS TO EXCHANGE EVEN A COMPLETE HEAD. 


MANY THOUSANDS ARE IN CONSTANT USE. 


DOUBLE DI 4. EVERYTHING IN OUR “CONSTRUCTIONS IS EASILY ACCESSIBLE AND EXCHANGE- 
BERFEGT. SA COU REGULATOR ABLE. WITH CARRYING A FEW SPARE PARTS YOU GAN DO YOUR OWN MAIN- 
DIFFERENTIAL SPRING ACTION PRODUCED BY TAUNINGIEVEN) INCE ARTAW AACOUNTRIES: 

THE DOUBLE DIAPHRAGM (A and G) SYSTEM; 
QUICK, SENSITIVE AND RELIABLE REGULATION. GET OUR CATALOGUES. 
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“How to Buy a Crane Wisely’ is 
set forth in Bulletin 4o1-A, issued by the 
Pawling & Harnischfeger Company, Mil- 
waukee, Wis. “The purchase of a crane 
entails much more than a mere examina- 
tion of specifications and securing the 
lowest possible price. Its consideration 
begins when the building or structural 
plans are being drawn. Just as produc- 
tion of machinery in other fields has 
been standardized, so the component 
parts of cranes have been standardized 
in the P. & H. shops. While it is not 
feasible to build cranes and lay them 
‘on the shelf, the basic design is uni- 
form, and manufacture of parts follows 
this design; adaptation to installation is 
but a matter of dimension. It is obvious 
that standardized production of any 
commodity results in a better com- 
modity and a much lower cost per. item 
of production. To repeat, the purchaser 
of a crane begins with consideration of 
building plans. After a building is up 
and ready for occupancy the owner fre- 
quently discovered the structure is not 
adapted to a standard crane, but that the 
crane builder must adapt a crane to the 
structure, which means that the stand- 
ardized production system of the crane 
manufacturer must be bent to the con- 
struction of a special type of crane, with 
a resulting higher production cost and 
purchase price. Such a condition is 
caused by neglecting the matter of over- 
head clearance in the building plans, 
1. e., distance from top of runway rail 
to roof and from center of rail to ad- 
joining wall, A poor runway is also 
a prolific source of trouble. The run- 
way should be strong enough to avoid 
undue deflection between columns, and it 
should be stiff enough sidewise to take 
up the impact due to sudden starting 
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and stopping of the trolley. If the span 
is not absolutely uniform, there is grave 
danger of heavy wear on track wheels, 
resulting in repair bills and high power 
consumption.” . 

“Stop Wasting Man Power” is the 
title of a circular published by the 
McCabe Manufacturing Company, Law- 
rence, Mass. “With man power both 
scarce and execssively high, you can pro- 
tect your flanging output and costs by 
installing a McCabe pneumatic flanging 
machine. With but two operators the 
McCabe will flange your sheets cold up 
to and including % inch in thickness. 
No lost time waiting for heats—no ex- 
tra. man required—no_ back-breaking 
sledging to retard your shop output. The 
McCabe is a powerful and sturdy ma- 
chine that will solve your flanging prob- 
lems. May we tell you in detail ‘how’ 
and ‘where’ ?” 


Oxweld Injector Type Welding and 
Cutting Blowpipes are described and 
illustrated in a bulletin issued by the Ox- 
weld Acetylene Company, Newark, N. J. 
“Oxweld injector type welding and cut- 
ting blowpipes are the most efficient and 
economical, regardless of the source of 
your acetylene gas supply. Where for 
portability or other reasons compressed 
acetylene is used from cylinders, Oxweld 
injector type blowpipes utilize far more 
of the contents of the cylinders than will 
any other type of blowpipe. Oxweld 
low-pressure acetylene generators pos- 
sess advantages that are possible only in 
a generator of the low-pressure type— 
namely, simple and automatic action, op- 
eration at a pressure of less than % 
pound per square inch, and delivery of a 
constant flow of acetylene to the blow- 
pipes at unvarying pressure.” 


Banadi 
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Laminated Shims for Marine Use 
are described in a catalogue published 
by the Laminated Shim Company, 533 
Canal street, New York. “Laminated 
shims are quickly and easily made by 
merely peeling off layers of brass to re- 
quired thickness. There is no filing; no 
assembling of loose leaves; no fiber to 
wear away. Accurate shims in a jiffy. 
Think of the time, money and labor 
saved! Here is one sure method of de- 
creasing costs while increasing efficiency 
—for a Laminated shim is absolutely ac- 
curate; the adjustment perfect; the sur- 
face smooth as glass. Speed up with 
Laminum for bearing adjustments—com- 
posed of a number of layers of brass 
held firmly together by metallic binder.” 

Valbestine Twisted Valve Steam 
Pacing is described in a circular issued 
by the General Asbestos & Rubber Com- 
pany, Charleston, S. C. “One spool of 
Valbestine will furnish the finest kind 
of packing for every size valve in your 
plant. No other packing made fills a 
wider range of usefulness or shows 
bigger savings in time or money. Only 
carefully selected long-filler asbestos is 
used in making Valbestine. Each strand 
before being twisted into the finished 
size is thoroughly saturated with Garco 
self-lubricating compound. Valbestine 
is soft, pliable, flexible. It cannot stick, 
harden or char. Because Valbestine is 
thoroughly saturated before being made 
up, each individual strand can be un- 
twisted and made into a perfect packing 
for any size valve. It is guaranteed— 
can be used equally as well on valves 
operating in steam, hot or cold water, 
oil or acid, Your jobber will gladly give 
you prices on Valbestine. If he can’t © 
supply you for any reason write us di- 
rect. We'll send you a sample free.” 
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Boilers must be kept clean to save fuel. The only way 
to do it is with cleaning tools and plenty of hard work. 


Two or Three well-known 
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BOILER GRAPHITE 
makes most scale brittle, breaks up its adhesion to the 
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The Aldrich Marine Directory 


1919 EDITION 


Our 1918 MARINE DIRECTORY OF 
SHIPBUILDERS AND VESSEL OWNERS 
in the United States met such a long-felt 
want that we are publishing a new and 
enlarged edition which will be fully up to 
date. 


Under Shipbuilders is a list of all builders, 
both of steel, wood, and concrete vessels, 
names of leading officials and necessary 
information regarding the size, capacity, 
etc., of each yard. 

Under Vessel Owners are included names 
of leading officials, terminal points, dock 
superintendents, lists of vessels, etc. 

Fully Indexed 


Price $5 Postpaid. 
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“Acetylent Pressure Gencration in 
Your Own Plant.” This is the sub- 
ject of a bulletin published by the Davis- 
Bournonville Company, ersey City, N. J., 
from which we quote as follows: “The 
largest steel mills, foundries, shipyards, 
locomotive and car shops and _ sheet 
metal working plants, making the most 
extensive use of the oxy-acetylene pro- 
cess in welding and cutting, for manu- 
facturing and for repair work, generate 
acetylene in their own plants as it is 
wanted, with Davis acetylene pressure 
generators—the acme of efficiency, sim- 
plicity, economical production. Acety- 
lene at approximately I cent per cubic 
foot, under pressure, automatic opera- 
tion, piped to any part of the plant, and 
no gas holders with storage of free gas, 
Made in three types—stationary, portable 
and two-pressure generators for com- 
bined pipe-line service and compression 


into portable cylinders. Stationary 
acetylene pressure generators in five 
sizes: 
Carbide Water Acetylene 
Capacity Capacity Per,Hour 
No. Lbs. Gals. Cu. Ft. 
25 25 25 25 
50 50 50 50 
100 100 100 100 
200 200 200 200 
300 300 300 300 


Hourly output is in accordance with 
the rules of the Underwriters’ Labora- 
tories of the National Board of Fire Un- 
derwriters. Davis generators are in- 
stalled in batteries for greater require- 
ments; many plants have batteries of 
from two to twelve of the No. 300 gen- 
erators. Carbide is estimated to produce 
from four to five cubic feet of acetylene 
per pound of carbide, a full charge to 
operate for the full working period of 
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JEFFERY’S MARINE GLUE 


In all the various grades it is the best for the money—the most service- 
Pound for pound it will go further and do a better and a_ more 
Do not be deceived by cheap imita- 
tions; see that the trade mark is on every package. 

Send for booklets: ‘‘MARINE GLUE— WHAT TO USE AND HOW 

TO USEIT’” and “SHOW TO MAKE YOUR BOAT LEAK PROOF” 

L. W. FERDINAND & CO. 

Boston, Mass., U.S. A. 
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four to five hours. Davis acetylene 
pressure generators were designed spe- 
cially for oxy-acetylene welding and cut- 
ting installations, and are manufactured 
with twenty years of experience in acety- 
lene generation. They were the first 
automatic-feed pressure generators, the 
first on the inspected list of the Na- 
tional Board of Fire Underwriters, and 
have been in constantly increasing suc- 
cessful use. The list of successful users 
is significant—write for it and for de- 
tailed information and engineering ser- 
vice to determine the practicability of 
operation in your own plant.” 


The Marine Engines, marine engine 
parts, heavy gray iron and semi-steel 
castings made by the Hooven, Owens, 
Rentschler Company, Hamilton, Ohio, 
are described in a circular just issued. 


Benjamin Marine Lighting and Sig- 
naling Apparatus is described in an illus- 
trated catalogue published by the Benja- 
min Electric Manufacturing Contpany, 
Chicago, Ill. “The name ‘Benjamin’ on 
marine lighting and signaling apparatus 
insures an elasticity of service never be- 
fore possible. For the Benjamin line is 
thoroughly interchangeable. The Benja- 
min junction box, for instance, is tapped 
to accommodate any Benjamin marine 
receptacle, connecting block, switch, 
etc. Changes in the character of service 


_required from any outlet can be made 


instantly by simply substituting the neces- 
sary parts. And Benjamin plugs will 
make contact in any Benjamin screw 
base receptacle. Benjamin apparatus 
has the unqualified endorsement of the 
Board of Underwriters and of well- 
informed marine engineers.” 


w 


‘ 


New Marine Railway of 2,500 tons capacity. 
quiries solicited for estimates, costs and dates. 
modern shipbuilding plant on the Atlantic Coast, 
with every facility for expeditious work. Most access- 
ible harbor on the Coast. 


OVER 


350 VESSELS 


(NOW BUILDING) 


FEBRUARY, I9I9 


Marine Steam Turbines are the sub- 
ject of Bulletin No. 241, just published 
by the Terry Steam Turbine Company, 
Hartford, Conn. “American naval ves- 
sels—the ships that guarded our crusad- 
ers Over seas to the Great Adventure; 
from keel to wireless tip these valiant 
defenders of the right carry the best 
there is in the way of equipment. With 
a world to choose from the navy selects 
its equipment not only with discrimina- 
tion but with unerring precision. For a 
product to become standard in the navy, 
therefore, is a proof of its worth. So 
when you enter the market for steam 
turbines keep this fact in mind: The 
United States navy uses more than 1,000 
Terry turbines. If you would know 
why write for Terry Bulletin No. 241. 
It shows why so many navy engineers 
advise.” f 


The Lysholm Patented Plate Punch 
Table is described in a catalogue pub- 
lished by the Norbom Engineering Com- 
pany, Denckla building, Philadelphia, 
Pa. One of the illustrations shows a 
Lysholm plate punch table punching 
4,000 holes per day in _ steel plates. 
“Rapid production in punching holes in 
boiler plate is made possible on this ma- 
chine by means of a roller table. Lateral 
and sidewise movements are under the 
lever control of the operator. The tables 
are built with roller bearings to facili- 
tate rapid movement of the work. Plates 
up to 30 feet by 8 feet from % inch to 
14 inches in thickness may be handled 
readily. Various shipyards and plate 
shops have reported records that average 
4,000 holes per nine-hour day. Six thou- 
sand seven hundred holes in a nine-hour 
day is a common cccurrence. Full in- 
formation on request.” 


Cumberland Shipbuilding Co. 


SHIPBUILDING AND REPAIR PLANT 


SOUTH PORTLAND, MAINE 
Telephone 6936 


Builders and repairers of all types of wooden vessels. 


In- 
Most 


WILL CARRY 


PROPELLERS 


DESIGNED BY 


THE AMERICAN SCREW PROPELLER CO. 


1326-28 CHESTNUT ST., PHILADELPHIA, PA. 
‘\ t es ; 
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WHERE ROUGH USE IS CERTAIN 


When you buy pneumatic tool hose you pay least in the long 
run, if you buy long-lived hose. Otherwise any one of a dozen 
faults, common to cheaper grades, can delay a contract or hold up 
delivery. And that costs money. 


Where rough use is certain, you'll do well to consider 


“INDESTRUCTIBLE” PNEUMATIC TOOL HOSE 


For there are a number of special features that make it best in 
its field. 


First, there’s an oil-proof, seamless inner tube that never works 
away from its wall of protecting duck. And that duck is three- 
ply rubber filled. Then there’s a braided fabric jacket—contin- 
uously woven. It adds great strength. Lastly there’s a thick 
rubber cover that’s built to take punishment. It won’t kink— 
you can’t make it. And that’s a huge time-saver itself. 


It is one of many products built by pioneers in the mechanical 
rubber goods field which, by the manner of its making, cannot fail. 


New York Belting and Packing Company 
MECHANICAL RUBBER GOODS 
Makers of ‘“‘TEST SPECIAL”? Rubber Belting 


New York Boston Chicago Philadelphia Pittsburgh St. Loius 
San Francisco : 


\r 
NP I a al SEERA CLS 8 WB OFA MIELE PONG LE IE ECO SSI ARLES 
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The Stratton Air Separator is de- 
scribed and illustrated in Bulletin 1110, 
published by the Griscom-Russell Com- 
pany, 2124 West Street building, New 
York. “Air always contains a certain 
amount of water vapor, the quantity de- 
pending upon the locality, altitude and 
weather. After air has been compressed 
and its volume therefore reduced, the 
original quantity of water in the air be- 
comes a much greater proportion of the 
air volume. The air becomes saturated 
above the point at which it can carry all 
of this water as a vapor, just as a sponge 
can hold only a certain amount of water 
without dripping, and the lightest pres- 
sure added after this point is reached 
will cause water to fall from the surface. 
In the case of air, if compression were 
not accompanied by a rise in tempera- 
ture of the air, this water vapor would 
be condensed, but as it is, the increased 
temperature of the air, due to compres- 
sion, serves to maintain the water as 
a vapor. If this high temperature com- 
pressed air were supplied to sand blast 
machines, pneumatic tools, etc., it would 
be cooled by its passage through pipe 
lines and by its contact with the ma- 
chines, with the result that the water 
vapor would be deposited as liquid water. 
In sand blast machines it would cause 
the sand to pack and prevent it from 
flowing freely from the blast nozzle, thus 
impairing the efficiency and necessitating 
frequent shut-downs for cleaning. Water 
in the air supplied to pneumatic tools 
would occupy valuable power space in 
the cylinders of the tools, decrease their 
efficiency, and if enough were present 
would result in damage to the tools 
themselves. It can be readily seen that 


it is vitally important to remove the 
water from compressed air before the 
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air is used. The first step toward attain- 
ing this end is to reduce the temperature 
of the air low enough to insure that 
practically all of the water has been con- 
densed. This is usually accomplished by 
proper water cooling of the compressor 
cylinders, or by the use of after coolers, 
However, neither of these devices re- 
moves the water from the air; they 
merely condense the vapor and bring the 
air into a condition, permitting the me- 
chanical removal of the water by a Strat- 
ton Air Separator.” 


The “Giant” Semi-Diesel Fuel Oil 
Engine is described in a bulletin just 
published by the Chicago Pneumatic 
Tool Company, 1044 Fisher building, 
Chicago, Ill. “Realizing the widespread 
demand existing for a low-grade fuel 
oil engine, correct in principle and built 
to endure the severe usage that such en- 
gines must withstand, we have employed 
our broad experience and unusual facili- 
ties in the design and production of the 
Giant Semi-Diesel fuel oil engine, de- 
scribed in the pages following. The 
severity of the service and the widely 
varying degree and quality of fuels em- 
ployed impose requirements in an en- 
gine of this character that must be met 
with an intelligent knowledge of service 
conditions only obtainable'through broad 
observation and thorough tests. Intri- 
cate mechanism and delicate adjustments 
have no place in an engine for this work. 
The Giant semi-Diesel fuel oil engihe is 
the result of several years of painstaking 
development. Although introduced only 
about five years ago, there are many 
thousand horsepower of these engines 
in successful service.” 


FEBRUARY, IQI9O. 


Power Punches and Shears are de- 
scribed in a catalogue “issued by the 
Beatty Machine & Manufacturing Com- 
pany, Hammond Ind. One of the illus- 
trations shows the company’s No. 7-72- 
inch throat; capacity, 1%4-inch hole 
through tI-inch plate. “Arranged for 
direct-connected motor drive, fitted with 
floating punch stem and electric solenoid 
for operating clutch. All shaft bearings 
are of phosphorous bronze, bushed and 
fitted with ring oilers.” 


The ”Fourth Edition of “The Star- 
rett Book for Machinists’ Apprentices,” 
published by The ‘L. S. Starrett Com- 
pany, Athol, Mass., has just been issued. 
The book, now in its thirty-fifth thou- 
sand, is a well-illustrated colume of 176 
pages, bound in red Athol leather, and 
designed to answer in an authoritative 
manner questions as to how to do the 
every-day work of the average machine 
shop. The different classes of work are 
taken up separately, the most common 
errors pointed out and the correct prac- 
tice indicated. Much attention is given 
to the proper use and care of tools, the 
reading of micrometers and verniers, 
bench work, lathes and lath tools, grind- 
ing, belts, gears, etc. The book is essen- 
tially for the apprentice rather than the 
expert machinist, though the latter will 
find much of interest and value, and is 
intended to provide the answers to the 
many questions usually asked of the 
foreman or superintendent. Distribution’ 
is being made exclusively through the 
hardware dealers handling the Starrett 
line of tools, the price being 50 cents per 
copy. The briefest examination of the 
volume will convince the ambitious ap- 
prentice or machinist of its value in his 
everyday work. 


MANGANESE 
BRONZE 


STANDARD FOR TWENTY YEARS FOR PROPELLERS 


SOLID BRONZE PROPELLERS FROM 8 INCHES TO 20 FEET IN DIAMETER 
BRONZE BLADES AND HUBS OF ANY SIZE 


HYDE WINDLASS COMPANY, BATH, ME. 
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HELP AND SITUATION AND. 


FOR SALE 


tas~ No advertisement accepted 
unless cash accompanies 
the order. 


Advertisements will be inserted under this 
heading at the rate of 4 cents per word for the 
first insertion. For each subsequent consecu- 
tive insertion the charge will be 1 cent per 
word. But no advertisement will be inserted 
for less than 75 cents. Replies can be sent to 
our care if desired, and they will be forwarded 
without additional charge. 


Sales Engineer, experienced in ma- 
rine engineering and naval construction 
open for engagement. Is familiar with 
domestic and foreign markets. Address 
Naval Engineer, care of Marine En- 
GINEERING. 


Executive Engineer, experienced in 
entire charge of hull and machinery, 
plant layouts and equipment, superin- 
tendence and erection. Good refer- 
ences; go anywhere. Responsible posi- 
tion only. Address Box X, care of 
MarIneé ENGINEERING. 


Position Wanted by Naval Archi- 
tect, technical assistant to executive, or 
designer for consulting naval architect. 
Technical graduate, twelve years’ steel 
experience. Competent executive, ener- 
getic and systematic, Address Box 117, 
care of MarINE ENGINEERING. 


Is There Such a Place? Marine 
Engineer, technical, wide experience, 
wishes to locate with American associa- 
tions only, where “‘pep” and “go” are the 
passwords, simplicity of design and sys- 
tem is the goal, and where old maids and 
piddlers are absolutely not. Address 
American, care of MARINE ENGINEERING. 


| 

Young Man, aged 24, with technical 
education, five years’ experience as en- 
gine draftsman, estimator and charge 
man, now employed in Gulf Coast yard 
as chief draftsman, is open for position 
with East or West coast yard. Holds 
first assistant engineers’ license. Is mar- 
ried. References. Address Gulf Coast, 
care of MARINE ENGINEERING. 


Man Experienced as Manager, con- 
tractor’s superintendent and chief engi- 
neer; now with Concrete Ship Section 
-E. F. C., wants to organize some exist- 
ing shipyard for construction of con- 
crete ships, or establish new yard. Ac- 
quainted with all available concrete ship 
talent, and could enlist strong organiza- 
tion immediately. Address Organizer, 
care of MARINE ENGINEERING. 


For Sale—Full set of working shop 
drawings of 24 inches by 36 inches, four- 
cylinder, two-cycle, single-acting fuel-oil 
engine. About 80 sheets complete for 
building engine in four months; 1,450 
horsepower; suitable and specially de- 
signed for Shipping Board vessels; me- 
chanical atomization, marine Marshall 
reversible valve gear; 60 percent cut-off 
each for oil and compressed air starting 
without dead centers; no loose levers, 
cams or springs; complete control by 
marine handling levers; write for draw- 

‘ing. Address Box B 6, care of MARINE 
ENGINEERING. 
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Shop Superintendent, who is a Me- 
chanical Engineer, experienced in boiler 
shop work, especially Scotch marine 
boilers. Is well versed in shop manage- 
ment. Will guarantee to take any boiler 
or machine shop and increase its pro- 
duction 20 percent. First-class refer- 
ence. Address Bow 41, care of MARINE 
ENGINEERING, 


Mechanical Engineer wants position 
as production manager or general shop 
superintendent. Experienced in boiler 
construction, machinery building and 
erecting, structural iron fabricating and 
erecting. Latest methods in shop man- 
agement. Salary $5,000 to $8,000 per 
year, depending on scope of work. Age 
36. Address Box 93, care of Marine 
ENGINEERING. 


For Sale—Tug W. H. Williams. 
Iron hull, 90’ x 19’ x 10’; boiler, 10’ 6” x 
12’ 6”; engine, 15 x 28 x 22; bunker ca- 
pacity, 25 tons. Equipped with con- 
denser, steam steering gear, two steam 
capstans; electric lights throughout. En- 
tirely rebuilt in 1917 and in first-class 
condition. Address Tug, care of MARINE 
ENGINEERING. 


Wanted—A bargain in some freight 
steamer. Any size from 1,000 to 5,000 
tons. What is wanted is a sound, old 
and slow freight steamer, for very 
cheaply carrying iron ore a long distance 
in the ocean. Should be either auxiliary 
or capable of being made such. Adver- 
tiser is in no hurry and will wait until 
he gets a bargain for cash. Answer with 
full details as to length, beam, draft, 
tonnage, age character of boat, price, 
etc. Address Freight Steamer, care of 
MARINE ENGINEERING. 


Wanted—Naval Officer, expecting 
release from service desires position as 
Marine Superintendent or Superintend- 
ing Engineer with steamship or tug line. 
Hold chief engineers’ license for un- 
limited ocean tonnage. During war 
served ten months as chief engineer of 
a battleship and eleven months super- 
vising hull and machinery repairs on 
naval and merchant type vessels. Go 
anywhere. Industrious, loyal and pro- 
gressive. Address Marine Superintend- 
ent, care of MARINE ENGINEERING. 


Wanted—Cheap for Cash, a small, 
old-fashioned, coal-fired steam harbor 
boat, suitable for carrying 6 or 8 pas- 
sengers and 2 to 3 tons of freight from 
mainland to island 4 miles in the ocean, 
where the weather is sometimes rough. 
Fancy boats not wanted. Only a very 
cheap, rough, out-of-date boat, which is 
or can be well housed over for protec- 
tion against bad weather. Address, giv- 
ing full particulars, age, size, shape, 
price, etc., Harbor Boat, care of MARINE 
ENGINEERING. 


A Practical Iron and Steel Ship- 
builder and Marine Engineer, aged 40, 
is free to accept an appointment as man- 
ager of a shipbuilding concern in Janu- 
ary, I919. ‘Ten years’ experience as 
manager of shipbuiJding, combined with 
ship repairing and engineering establish- 
ment. Thoroughly conversant with 
present-day methods of merchant ship 
and engine construction. Repairs to 
hull and machinery, classification re- 
quirements organization and North 
Country costs of shipyard labor. Ad- 
dress “Z. N. 174,” care of Deacons, 
Leadenhall Street, London, England. 


Mechanical Engineer, with twelve 
years’ experience on marine work, de- 
sires change. Employed with Shipping 
Board since war started, but wishes to 
return to commercial work. Particularly 
experienced in the design of reciprocat- 
ing, steam and Diesel engines and aux- 
iliaries. Graduate of leading university, 
in both mechanical and electrical engi- 
neering. Address Commercial Work, 
care of MARINE ENGINEERING. 


Graduate Naval Architect seeks 
position as naval architect and secre- 
tary of small shipyard, or sales engi- 
neer for marine manufacturer. Ameri- 
can; age 29; in perfect health. In- 
dustrious, resourceful, loyal, tactful. 
Eight years designer, estimator, ex- 
ecutive. Successful business and sales 
record. Now employed, but desires 
broader field of service. Address Bor 
507, care of Martnre ENGINEERING. 


Ship Repairer, Builder, Naval Archi- 
tect, Marine Engineer and Estimator, 
twenty years’ experience in steel ship- 
building in all its branches, desires re- 
sponsible position with established ship- 
building or repairing plant. Up-to-date 
methods, coupled with economy for 
quick handling of large repair and con- 
version jobs. Experience in naval as 
well as all kinds of mercantile craft. 
Age 36; would go anywhere. Address 
Box 998, care of MARINE ENGINEERING. 


“Cutting Costs by the Brown Port- 
able Continuous Motion Handling Ma- 
chine” is the title of Bulletin No. 2, just 
published by the Brown Portable Con- 
veying Machinery Company, 10 South 
La Salle street, Chicago, Ill. “Brown 
portable handling machines cut handling 
costs to the minimum—saving from 50 
percent to 80 percent of hand methods’ 
cost. The difference (in the money 
saved) goes into your profits every year. 
These handling machines do the work 
(with less men) in from one-third to 
one-half the time. A ‘Brown-Portable’ 
—though using few men—makes every 
work day twice or three times as long 
in money value—in work produced. Also, 
a ‘Brown-Portable,’ in reducing a force 
of men to a few men, is an insurance 
against labor difficulties and labor short- 
age. They make the laborious work so 
easy that your best workers stay with 
you.” 


The Standard Cutting Torch, manu- 
factured by the General Welding & 
Equipment Company, 107 Massachusetts 
avenue, Boston, Mass., is described in a 
circular just issued. “Many thousands 
of these cutting torches are in daily use 
all over the United States and Canada, a 
greater part being repeat orders from 
concerns having used these cutters for 
a number of years. They work in ship- 
yards, arsenals, steel foundries and other 
important concerns. Their principal fea- 
tures: Our cutters are second to none 
in efficiency, economy and endurance. 
They are so constructed that all parts of 
the cutting torch are easily accessible 
and exchangeable, and can be repaired 
in a few minutes by your own man. 
With carrying a few spare parts, a burnt 
and even smashed-up cutter can be fixed 
up like new in less than half an hour. 
No cutter need come back to our factory 
to be repaired. You can do it yourselves 
and avoid the delay._of a week or two.” 
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The “High Cost of Riveting” is re- 
duced to a minimum by installing Hanna 
type riveters, according to a bulletin pub- 
lished by the Vulcan Engineering Sales 
Company, 1755 Elston avenue, Chicago, 
Jil. “They are made in 120 styles and 
sizes. One machine illustrated is a new 
type of punch and riveter. It has a 
reach of 18 inches and a gap'of 15 inches. 
Develops 80 tons on the die at 100 
pounds air pressure. Punching capacity, 
t-inch holes in 3£-inch material ; riveting 
capacity, I-inch steam-tight rivets. Ab- 
solutely tight rivets are driven with a 
single blow. Time is. saved and hy- 
draulic results are obtained at one-third 
of the power cost.” 


“The Wrench Booklet,” published 
by J. H. Williams & Co., 63 Richards 
street, Brooklyn, N. Y., has just been 
aublished. “Pursuant to our policy, in- 
augurated nearly half a century ago, of 
standardizing lines of drop-forged 
wrenches, we have now developed some 
forty patterns in about 1,000 sizes, with 
openings from 3/16 to 75% inches for 
various trade needs. All are reliable, 
efficient tools, made of the best materials 
obtainable for the purpose and manufac- 
tured by methods developed and_per- 
fected through many years’ experience. 
But we realize that design, utility and 
quality alone are not of consequence if 
we cannot ship on receipt of specifica- 
tions. Therefore we have pleasure in 
announcing we are ready to deliver from 
stock—ship on the same day that order 
is received—o5 per cent of our catalogue 
wrenches, each of which is designed for 
the greatest utility and wear in its par- 
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The McNab “Logometer” is de- 
scribed in a bulletin published by the 
McNab Company, Bridgeport, Conn. 
“The McNab Logometer is an instru- 
ment specially designed for, and is highly 
approved by, the Engineering Section of 
the Emergency Fleet Corporation for in- 
stallation in the engine room under 
Technical Order No. 104. 


“The Only Strictly Marine Type Oil 
Filter Made” is described in Bulletin 
B No. 26, just issued by the Richardson- 
Phenix Company, 118 Reservoir avenue, 
Milwaukee, Wis. “Filtration of used oil 
from reciprocating engine or turbine- 
driven ships, makes the ship independent 
of fresh supplies at foreign ports and 
reduces the space occupied by the supply 
of fresh oil it is necessary to carry—two 
considerations which are extremely im- 
portant under present shipping condi- 
tions. So important are these two items 
considered by the Emergency Fleet Cor- 
poration, that an oil filter is part of the 
standard engine room equipment of all 
their ships. Oil does not wear out; it 
merely gets dirty ; remove the impurities, 
and the lubricating properties of the 
filtered oil are equal to new oil. Of 
course, filtering the used oil and using it 
over and over saves many dollars on oil 
bills. The No. 7o Peterson Marine Type 
filter shown was specially designed to 
meet Emergency Fleet specifications. It 
is being installed on hundreds of this 
corporation’s ships. It is efficient, 
sturdily built to meet marine conditions, 
without any moving parts, to be period- 
ically replaced, and it is easy to clean 
while in operation.” 


CHIEF ENGINEER 


of one of the largest structural fabricating plants in 
the South desires permanent connection with large 
shipbuilding plant or large construction company 
doing war work. He is also manager of an engineering 
firm doing consulting work for industrial plants, 
bridges and miscellaneous steel and reinforced con- 


crete structures. 


HULL 
DRAFTSMEN 


for breakroom work in production department. 
Reply with full particulars regarding age, salary 
expected, experience, when available, etc. 


F. T. WARNER 
WORKS 


GROTON IRON 
GROTON, CONN. 


He is 36 years of age, married, 
graduate civil and mechanical engineer, and has had 
over 15 years’ broad experience managing and engineer=- 
ing large undertakings; is familiar with finance, ac- 
counting and efficient organization. 
nected with the U. S. Government over three years. 
Salary $9,000 to $12,000 per year, depending on scope 
of work. Address, Box 215, care of Marine Engineering 
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Lidgerwood Steam Mine Hoists and 
steam and electric hoists for all pur- 
poses, cableways and cableway excava- 
tors are the subject of a handsomely 
illustrated catalogue, No. 19, just issued 
by the Lidgerwood Manufacturing Com- 
pany, 96 Liberty street, New York. 


The “Maxi Tap” staybolt tap is de- 
scribed in a circular issued by the Green- 
field Tap & Die Corporation, Greenfield, 
Mass. “Two of the features which make 
the ‘Maxi’ staybolt tap such a phe 
nomenal producer are the pilot point and 
the chip breaker. The pilot point acts 
like a bridge reamer, aligning the holes 
for the remainder of the operation. The 
chip breaker prevents the accumulation 
in the flutes of long, tightly curled chips, 
which clog and retard the progress of 
the ordinary tap.” 


“Leaders in Peace or War’ is the 
ticular field of activity.” 
title of a circular published by the Sperry 
Gyroscope Company, Manhattan Bridge 
Plaza, Brooklyn, N. Y. “With the ad- 
yent of peace the Sperry Gyroscope 
Company announces that it is able to 
supply gyro-compasses for use on ships 
of the merchant marine. During the 


war nearly one thousand Sperry gyro-: 


compasses have been constant aids on the 
thousands of miles of patrol covered 
by each vessel of the allied navies under 
all conditions of weather, and proved of 
invaluable assistance in navigating haz- 
ardous waters and making rendezvous 
at all times of day and night. The com- 
pass being non-magnetic, is not subject 
to the usual errors and discrepancies of 
the magnetic compass, and thereby in- 
sures a truer course with greater safety 
and economy of time.” 


FOR SALE 


THREE SMALL EAST 
RIVER FERRY BOATS 


now lying at foot of Houston Street, New 
York, and foot of Grand Street, Brooklyn, 
property of Nassau Ferry Co., which, having 
shut down operations, will sell. 
and _ particulars 
MR. HOWARD, Nassau Ferry Co., 82 Wall 
Street, New York. 


Price 
upon application to 


STRUCTURAL 


STEEL DRAFTSMEN 


wanted immediately for shipyard production 


department work, Answer in full regarding age, 


salary expected, when available, etc., to 


F. T. WARNER 
GROTON IRON WORKS 


GROTON, CONN. 
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The necessary sea-board locations of shipbuilding plants are espe- | 4 
cially severe on ordinary bukaing materials. Moist sea air is a most | 
active agent of corrosion of. metal construction. How significant 
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building Co., Baltimore, Md. 
Bureau of Yards and Doc 
Washmgton, D. C; Coastwise Shi 
_ building’ Co., Baltimore, Md.; Dept. of 


ye : _. Wharves, Docks and Ferries, Philadel- 

jo phia, Pa; Downey Shipbuilding Co., New 

for roofing and siding of numerous shipbuilding plants. “4 York; Harbor Com. of Montreal, Montreal, 

we ; : ee, : , i Canada; Newport News Shipbuilding and Dry 

_APM is immune to the corrosive action of moist sea air. # ‘Dock Co. Newport News; Standard Shipbuilding 

It combines the lightness and strength of steel with the <= C6rporation, New York; Sun Shipbuilding Company, 
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HY spend money to drill holes—and 
then spend more money to plug them 
up with rivetsP Why condemn a 40-dollar 
casting for a 40-cent flaw? Why stick to shop 
routine that calls for 2-dollar methods on go- 
cent jobs? Write today for Bulletins that tell 


what Oxweld Service is doing in your industry 


Oxweld Acetylene Company 


Newark, N. J. CHICAGO Los ANGELES 


World’s Largest Maker of Equipment for 
Oxwelding and Cutting Metals 


~ Marcu, 1919 


INTERNATIONAL 


MARINE ENGINEERING 


(C) ‘Gnibsond & Underwood 


The Record of “85% Magnesia” 
in America’s War Fleet 


The Navy is always reticent as to its achievements, but gradually its part in the great war is becom- 
Little by little we are learning how largely America’s ships and American sailors were 


ing known. 
responsible for the downfall of the submarine and the final surrender of the enemy fleet. 


When the full story can be told, it will be found also 
that ‘'85% Magnesia” has fully maintained its reputa- 
tion as the national coal saver and defender of steam. 


Every one of Uncle Sam’s huge battleships, every 
American transport, and every destroyer has its pipes 
and boilers protected against heat leakage by an im- 
penetrable armor of ‘‘85% Magnesia.” 


In the arctic weather of stormy Northern waters, 
amid snow and ice that often covered the decks and sides 
of the vessels for days at a time, through days of dark 
Atlantic gales, the fleet never failed in its mission, nor 
did the “85% Magnesia” covered pipes and boilers fail to 
deliver a plentiful supply of hot, dry steam to the engines. 


We take 
both pride and pleasure in the fact that ‘85% Magnesia” 
did its share to make the Navy’s triumphs possible. 


The country is justly proud of its Navy. 


We invite everybody interested in coal saving to write 
for the Table showing the actual Saving in Dollars and 
Cents by the use of ‘85% Magnesia” coverings. This 
Table, prepared by the Mellon Institute of Industrial 
Research, is the result of over a year’s exhaustive tests, 
under actual service conditions. To engineers we will 
also send copy of the Magnesia Association Specifica- 


tion, compiled and endorsed by the above Institute. 


MAGNESIA 
ASSOCIATION 
of AMERICA 


721 Bulletin Bldg. 
Philadelphia 


Penna. 


EXECUTIVE COMMITTEE, Wm. A. Macan, Chairman 


George D. Crabbs The Philip Carey Co. . . Cincinnati, Ohio 


Alvin M. Ehret 


Ehret Magnesia Mfg: Co., Valley Forge, Penna. 


J. R. Swift . ... The Franklin Mfg. Co., Franklin, Penna. 
R. V. Mattison, Jr., Keasbey & Mattison Co., Ambler, Penna. 


Copyright 1919, M, A.of A. Permission to reprint by application, 
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BUSINESS NOTES 


The Independent Pneumatic Tool 
Company has opened a branch office 
and service station at 1103 Citizens’ 
building, Cleveland, Ohio, under the 
management of Hayden F, White. 


J. G. Osgood 


J. G. Osgood, lately manager of the 
pneumatic tool sales for the Chicago 
Pneumatic Tool Company, and for 


twelve years a member of their sales or- 
ganization, became general sales and 
service manager of the Keller Pneumatic 
Tool Company on February I. 
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Announcement is made of the re- 
organization of the Talbot Engineering 
Corporation, to manufacture Talbot 
boilers, engines, valve fittings, pumps and 
supplies. The corporation has estab- 
lished an engineering consulting board 
at its New York office, 66 Broadway. 
Factories in both the United States and 
Canada provide facilities for prompt de- 
liveries on complete marine machinery 
from 100 horsepower up. The Talbot 
power plant is being adapted to burn 
coal as well as crude oil of all grades. — 


Under the firm name of A. A. Gray & 
Company, Anslie A. Gray, who lately 
received an honorable discharge from 
the Ordnance Department of the United 
States Army, in which he served during 
the war, has opened offices at 1547 Mar- 
quette building, Chicago, Ill. He will 
direct the efforts of a staff of competent 
men in assisting manufacturers in solv- 
ing their problems of production, selling 
and distribution. 


C. I. Henrickson. late of the Dayton 
Pneumatic Tool Company, has again 
been retained by the company for spe- 
cial advertising work in connection with 
the private advertising service which he 
has organized in Chicago. His offices are 
located at 609 Fisher building. 


On January 1 the Duntley-Dayton 
Company took over the entire output of 
the Dayton Pneumatic Tool Company, 
Dayton, Ohio, and announced its entry 


“MANGANESE BRONZE PROPELLERS” 


Have been made by us for the following well known concerns 


MARCH, 1919 


into the pneumatic tool field. W. O. 
Duntley, former president of the Chicago 
Pneumatic Tool Company, is president 
of the new concern. Offices of the com- 
pany are Idcated in the Westminster 
building, Chicago; 2095 Fifth avenue, 
New York, and in the Commercial Trust 
building, Philadelphia. 


W. O. Duntley 


J. L. Crowley has been appointed spe- 
cial railroad representative of the Rich 
Tool Company, of Chicago. His head- 
quarters will be located at the company’s 
main office in the Railway Exchange 
building. 


Pusey and Jones Company 

Red ‘‘D”’ Line of Steamships 

Standard Shipbuilding Corporation 
Standard Motor Construction Company 


Manitowoc Shipbuilding & Dry Dock Company 
Newport News Shipbuilding & Dry Dock Co. 
New York Shipbuilding Corporation 

Norfolk and Washington Steamship Company 
Pocahontas Fuel Company 


Be Convinced, Write for Pamphlet ‘‘C’’. 


AMERICAN MANGANESE BRONZE CO. 


Holmesburg, Philadelphia, Pa. 


American International Shipbuilding Corp. 
Baltimore Dry Dock & Shipbuilding Company 
Bethlehem Shipbuilding Corporation 
Canadian Vickers, Ltd. 

Federal Shipbuilding Company 
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H. W. Ullman has been appointed 
representative in the St. Louis territory 
for the Rich Tool Company, of Chicago, 
with offices at 103 Security building, St. 
Louis, Mo. 


The New Jersey Zinc Company has 
announced the establishment of its gen- 
eral offices at 160 Front street, New 
York City. 


The John L. Whiting-J. J. Adams 
Company, Boston, Mass., has received 
a contract to supply the United States 
Navy with paint and scrubbing brushes. 
The order amounts to about $140,000. 

The Eastern branch of the Independ- 
ent Pneumatic Tool Company in New 
York will be moved from 170 Broadway 
into larger quarters at 1463 Broadway, 
at Forty-second street, on March 1. 


British Shipping Losses 

The Daily Telegraph, London, in an 
article by Archibald S. Hurd, reports 
that Great Britain lost 9,000,000 tons of 
shipping during the war. This amount 
is ten times as much as was lost by 
either France or Italy, and seventeen 
times as much as was lost by the United 
States. 
Cost of Repairs on Lake Boats 

Repairs on the steamer M. A. Reeb, 
which is being repaired at a Buffalo dry- 
dock, will cost from $125,000 to. $135,000. 
The cost of ship repairing on lake 


For Sale 


IMMEDIATE DELIVERY 


A PAIR OF 150-175 H. P. 6 CYLINDER 
CRAIG-DIESEL MARINE OIL ENGINES 


Cox @ Stevens 
New York 
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steamers 1s becoming a very important 
matter to underwriters, For example, 
the repairs on a Cleveland steamer last 
summer cost more than the hull valua- 
tion. The steamer was valued at $220,- 
oco, and the repair bill was $230,co0. 


New Insignia to Be Carried on 
Shipping Board Vessels 

The Shipping Board has ruled that the 
letters S. B. appear on vessels chartered 
from that organization. The American 
steamer Lake Marion, with cargo for the 
Mallory Line, between Mobile and Cuba, 
is probably one of the first vessels to 
bear the new insignia, 


Developments in the Employ- 
ment Division of the Atlan= 
tic Coast Shipbuilders’ 
Association 
Meetings have been held on February 
7, at the Adelphia Hotel, Philadelphia, 
and on February 28, at Chester, Pa., to 
discuss the various employment problems 
arising with the necessary labor adjust- 
ment and unemployment conditions re- 

sulting from the shifting of labor. 

At the first meeting it was decided to 
include only employment managers of 
shipyards at future meetings. Attention 
was called to the creation of a committee 
on information, which was established 
as a clearing house on information re- 
garding labor supply. C. S. King, as 
secretary, will act as correspondent, and 
Paul Grendall as chairman. It was de- 
cided to publish the report on labor turn- 
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over adopted by the committee at the 
November meeting. . 

At the March meeting, Earl Dean 
Howard, employment manager for Hart, 
Schaffner & Marx, and chairman of the 
Industrial Relations Committee of the 
United States Chamber of Commerce, 
will give an address. Employment man- 
agers of the Atlantic Coast, Gulf of 
Mexico and Great Lakes districts will 
be present at this meeting. 


Shipping Lectures at New York 
University 

Under the auspices of the Wall Street 
Division of New York University, Wil- 
liam M. Brittain is delivering a series of 
lectures on Merchant Marine Adminis- 
tration and Operation at 25 Broad street, 
New York City. 

The lectures will cover the following: 
American merchant marine; Govern- 
ment relation to shipping; physical fea- 
tures of merchant fleet; types of water 
carriers; rates and rate structure; ship 
operation; admiralty law and the law 
of carriers; international and constitu- 
tional law affecting shipping; ship and 
freight brokerage; marine underwriting 
and taxation of shipping. 


San Francisco Eliminates Wharf= 
age Charges 
By a decision of the State Board of 
Harbor Commissioners of California 
wharfage and dockage charges will be 
elimination at the port of San Francisco 
after April 1, 1919. 
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More Consuls Needed for Our 
Merchant Marine 


Since our merchant marine is rapidly 
outgrowing our consular service, steps 
are being taken immediately to provide 
facilities abroad for handling the mil- 
lions of tons of shipping which will be 
afloat under the American flag in peace- 
ful trade when the war is over. A study 
of this subject has been made in con- 
nection with the developing of Ameri- 
can merchant marine; the facts are being 
presented to the nation so that intelli- 
gent public opinion may guide Congress 
when appropriations for the consular 
service are made. 


Drydock Construction at Quebec 


Special features in the construction 
of the drydock now building at Quebec, 
Canada, merit notice. The concrete re- 
taining walls on each side of the dock 
are specified to be built from the natural 
rock surface to elevation +24, and are 
intended to prevent seepage through the 
filling. In the prism of the dock the 
drilling of the rock, which consisted of 
hard shale, irregularly stratified at an 
angle of about 45 degrees, was for the 
most part done by two well drillers, the 
holes being sunk down to grade and 
plugged for future blasting. On the 
west side considerable rock slides neces- 
sitated a much larger quantity of con- 
crete for the dock wall, together with 
the use of rock bolts to prevent the slid- 
ing tendency of the wall. 

The floor and walls of the dock are of 
concrete, the mixture being 1-3-5; all 
exposed faces are finished with a fine 
1-2-4 concrete for a thickness of 6 inches. 
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The concrete for the walls and floor was 
cast in alternate sections of approxi- 
mately 30 feet, with expansion joints. 
The steps at the top of the walls are of 
granite, as also are the altars, the cais- 
son stops of both entrances, and all 
culvert’ openings. The floor, 5 feet 
thick, is finished level from end to end, 
and. is provided with three strips of 
eranite slabs, 18 inches thick, intended 
to receive the cast iron keel and bilge 
blocks. The keel blocks, 4 feet 4 inches 


long and 2 feet 3 inches high, are each’ 


built of three pieces of castings. The 
middle block is wedge-shaped, so that 
it may be knocked out and the block re- 
moved from under a ship when in the 
way of repair work. The upper part of 
the top piece of casting is provided with 
a piece of white oak tenoned into the 
casting. 


AMONG THE STEAMSHIP 
COMPANIES 


Five of the vessels of the Union Line 
Steamship Company running between 
San Francisco and Australia are being 
returned to service. With the acquisi- 
tion of these vessels pre-war schedules 
for freight and passenger service will be 
resumed. 

The American Steamship Line is 
operating the Shipping Board’s steam- 
ship Zirkel between New Orleans and 
Liverpool. 

The United States Steamship Com- 
pany has sold three Great Lakes steam- 
ships, the Bingham, Minneapolis and 
Huron. Between $1,000,000,c00 and 
$2.000,000,000 are involved in the deal. 
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The International Shipping Company, 
a new steamship combine which will 
develop shipping trade from San’ Fran- 
cisco to Japan, is composed of the Frank 
Waterhouse Company, of San Francisco | 
and Seattle; Iwai & Company, of Kobe; 
I. Shii, of Kobe; Senda Barnet Com- 
pany, Ltd. of Calcutta, and Suzuki & 
Company, of Kobe. ‘The merger will 
control cargo vessels representing more 
than 500,000 deadweight tons. 


The Harrison direct line from Ta- 
coma to Liverpool has been resumed, 
according to the announcement of 
Guthrie & Company, Tacoma. 

On February 2, J. H. W. Steele Com- 
pany, of New Orleans, purchased an 
office building formerly occupied by the 
United Fruit Company’s passenger and 
freight offices on Common street, New 
Orleans. On the same day the Quist- 
conck, the first of ten vessels which will 
be operated out of New Orleans by the 
new Steele line, was being loaded with 
with cotton and general cargo for 
Genoa, 


Firemen Needed on Government 


Ships 


The United States Shipping Board 
needs 1,500 Americans at once to learn 
firing boilers on the new ships. The 


men will receive $30 a month for thirty 
days, and then will be sent on deep-water 
voyages at $75 a month. Uniform and 
board are furnished free. 


INTERNATIONAL \ 
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WELDING 
STANDARD aANo. EQUIPMENT 
- GUTTING 


i STANDARD CUTTING TORCH WITH HEAD | 
SCREWED OFF : 


STANDARD CUTTING TORCH WITH 
GUIDE WHEELS 


STANDARD WELDING TORCH WITH 


3 EXTENSIONS, To HAVE EITHER A 16-IN. 
LONG TORCH OR A 22-IN ORA 30-IN. LONG ONE. 


iS Oe DESCRIPTION: 
STANDARD WELDING AND 1 REGULATORS are oF THE DOUBLE DIAPHRAGM SYSTEM, THAT IS TO 
CUTTING EQUIPMENT SAY, THE MOVABLE CENTERPIECE B CARRYING SEAT C IS NOT ONLY TIGHTLY 


FASTENED TO MAIN DIAPHRAGM A BUT ALSO WITH FITTING H 70 REAR DIA- 
PHRAGM CG. THUS SEAT C IS FORCIBLY GUIDED AND RESTRICTED TO AN 
ABSOLUTELY STRAIGHT UP AND DOWN MOVEMENT; KEEPING ALWAYS THE SAME 
RELATIVE POSITION TO NOZZLE D. THE REAR DIAPHRAGM ACTS AS A FORC- 
IBLE AND FRICTIONLESS GUIDE AND ALSO AS 4 QUICK ACTING DOUBLE WAY 
SPRING ENFORCING AN ACCURATE AND SENSITIVE REGULATION. 


NO OTHER REGULATOR HAS THESE ESSENTIAL 
FEATURES. 


2. WELDING TORCHES consist of A: TORGH BASE WITH 2 EXTEN- 
SIONS TO HAVE EITHER A 16-IN. LONG TORCH OR A 22-IN. LONG ONE GIVING 
YOU PRACTICALLY TWO TORCHES INONE. A THIRD EXTENSION MAY BE AODED 
TO HAVE A 30-IN. LONG TORCH. THUS ONE| TORCH WITH ITS 9 TIPS IS 
SUFFICIENT FOR ALL POSSIBLE REQUIREMENTS. 


3 CUTTING TORCHES are SECOND TO NONE IN EFFICIENCY, ECON- 
OMY AND ENDURANCE. EVERYTHING IS OF THE MOST MODERN OPEN CON 
STRUCTION. EACH PART CAN BE REACHED AND INSPECTED WITHOUT DELAY 
THE PICTURE ON TOP SHOWS A TORCH WITH THE HEAD SEPARATED FROM 
ITS BASE. BY LOOSENING TWO NUTS THE WHOLE HEAD COMES, SHOWING How 
EASY IT IS TO EXCHANGE EVEN A COMPLETE HEAD. 


MANY THOUSANDS ARE IN CONSTANT USE. 


4. EVERYTHING IN OUR CONSTRUCTIONS IS EASILY ACCESSIBLE AND EXCHANCE- 
Bee AGHEAGMIREGUFATOR ABLE. WITH CARRYING A FEW SPARE PARTS YOU GAN DO YOUR OWN MAIN- 
DIFFERENTIAL SPRING ACTION PRODUCED BY Pe NINGIEVE NENA Ao WO VeCOUNTIES- 
THE DOUBLE DIAPHRAGM (A and G) SYSTEM; 
QUICK, SENSITIVE AND RELIABLE REGULATION. GET OUR CATALOGUES. 
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Lake Vessels Subject to Heavy 
Duty 


A large number of American ships in 
winter quarters at Canadian ports for 
repair, it is reported, will have to pay 
a duty of 50 percent. This expense with 
the added cost of repairs at Canadian 
ports will be a very severe handicap for 
the lake shipping interests if the ruling 
stands as it reads at present. 


Shipyard Workers to Form a 
Council 

A movement is on foot to organize 
the workers in the metal trades in the 
Atlantic coast shipyards. The organ- 
ization would include workers in the 
yards from Maine to Mexico. A similar 
organization has been formed on the 
Pacific coast. 


Technical Training for 
Firemen 
Among the training projects of the 

various branches of the Government that 

have grown out of the war is a “college” 
for merchant marine firemen in Chicago. 

Holding that the marine fireman’s job 

is more than merely shoveling coal on a 

fire, the Shipping Board has. prepared 

for intensive, scientific training of its 

firemen. 
One aim in this training is to secure 

conservation of coal. It is believed that 
a fireman who knows the heat value of 
the fuel he is handling, the laws of com- 
bustion and the principles of operation 
of the boilers can save at least a ton of 
coal a week, as compared with the un- 
trained man. 


SCALE 


will form in boilers in spite of you or 

. your compounds. And you spend too 
many days each year trying to ham- 
mer it out. 

Is it not more sensible to impreg- 
nate the scale with tiny flakes of 
graphite, so as to make the scale 
brittle and easy to remove with clean- 
ing tools? A great many engineers 
are saving from 50% to 75% of the 
former cost of boiler cleaning by using 
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No More Wooden Ships for the 
Imperial Munitions Board 
With the putting into service, on Feb- 
ruary 15, of the last of the forty-seven 
wooden ships constructed under the 
direction of the Imperial Munitions 
Board, the Dominion Government will 
discontinue wooden ship construction 

for the present. 


Record of American=-Made 
Vessels 


Of the 78 vessels which are carrying 
food products to Europe, 72 fly the 
American flag. Of this number 64, ag- 
gregating 5,544,306 deadweight tons, were 
built by the present Shipping Board, es- 
tablished since August, 1917. 


Special Machine for Milling 
Ship’s Planking 


A special machine for milling ship’s 
planking, ceiling and other curved and 
beveled members, has been perfected by 
William D. Fletcher, naval architect at 
the yard of L. H. Shattuck, Inc., Ports- 
mouth, N. H. 

It consists of an ordinary bed and 
feed mechanism with a tilting vertical 
cutter head. It is especially actuated by 
hand control, so as to taper, bevel and 
outgage for calking in one operation. 
Details for milling are taken from the 
shell expansion plan and plotted upon 
the template on a reduced scale, showing 
width, degree of bevel and butt spacing. 
The template is carried on spools pass- 
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ing over the template table at the side 
of the machine, and the cutter head is 
actuated in accordance with pointers fol- 
lowing the plotted lines. Data so far 
in hand, according to L. H. Shattuck, 
Inc., indicate a saving of 33 percent in 
man hours for planking. 


British Ship Repairing as Well 
as Shipbuilding Now Under 
Private Control 
Following the announcement of Lord 
Pirrie, that English shipyards were 
again open for private contracts, he 
mentioned that the ship repairing or- 
ganization must be continued for a short 
time in order to avoid unnecessary con- 

gestion. 

Shipowners, however, are now al- 
lowed to place repair orders through 
their own agents. Lord Pirrie urges, 
however, that English shipyards and 
repair docks be patronized as much as 
possible. ‘ 


Steel Output 


It is announced that the United States 
Steel Corporation is now producing 
about 100,000 tons a month. In most 
cases this is going into stock. It is evi- 
dent from the decrease of more than 
1,400,000 tons in unfilled orders over the 
months of December and January, that | 
80 to 85 percent of the operations are 
not the result of large orders. New 


business, it is reported, is slightly in ex- 
cess of 30 percent of production. 


Calling upon Shipbuilders, 


Houses, etc., wishes 


to secure the Agency for 
Two or Three well-known 
Marine Specialties. 
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The Aldrich Marine Directory 


1919 EDITION 


Our 1918 MARINE DIRECTORY OF 
SHIPBUILDERS AND VESSEL OWNERS 
in the United States met such a long-felt 
want that we are publishing a new and 
enlarged edition which will be fully up to 
date. 


Under Shipbuilders is a list of all builders, 
both of steel, wood, and concrete vessels, 
names of leading officials and necessary 
information regarding the size, capacity, 
etc., of each yard. 

Under Vessel Owners are included names 
of leading officials, terminal points, dock 
superintendents, lists of vessels, etc. 
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Price $5 Postpaid. 
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Reports compiled by the American 
Iron and Steel Institute show that 
twenty-nine companies during January 
produced 3,082,427 tons of steel ingots, 
the largest output since the record month 
of October, 1918. 


Wooden Cargo Vessels Remain 
Unchartered on the 
Pacific Coast 


Instructions have been given to the 
Pacific Steamship Company and the firm 
of Sudden & Christenson, which were to 
have managed ten wood vessels in 
transit from the Pacific to the Atlantic, 
that these are to be held in Pacific ports 
pending change of freight rates. About 
fifty of these vessels have been char- 
tered on the Atlantic coast since the 
signing of the armistice. The rate has 
been $25,000 per month on a three 
months’ basis, $23,000 on a six months’ 
basis, and $20,000 for periods of one 
year or longer. It is reported that actual 
cost will be the basis for purchase. 


New Ocean Rates 
On February 13, the Shipping Board 
gave out a revision on ocean rates for 
both the Atlantic and Pacific coast ser- 
vice as follows: Japan, China, Manila, 
$12 per 2,000 pounds; Vladivostok, $25 
per 2,000 pounds. Commodity rates for 
homeward cargoes will be established 

and quoted upon on application. 
From the United States North At- 
lantic ports to Rotterdam, Antwerp. 
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Pound for pound it will go further and do a better and a_ more 
Do not be deceived by cheap. imita- 
tions; see that the trade mark is on every package. 
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L. W. FERDINAND & CO. 

Boston, Mass., U.S. A. 
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Havre and Bordeaux, $1.25 per 100 
pounds, or 65 cents per cubic foot; 
Marseilles, Cette, Genoa and Naples, 
$1.60 per 100 pounds, or 85 cents per 
cubic foot; Barcelona, $1.85 per 100 
pounds. 

Rates from North Atlantic ports to 
Japan, China and the Philippines, $20 
for close weight, $25 for all other cargo. 

From South Atlantic ports the rate 
has been fixed at $1.07 per 100 pounds 
to Europe and the United Kingdom, in- 
creasing for other destinations with a 
maximum of $1,93 per I0o0 pounds to 
Barcelona, Spain; to Holland, $1.33; to 
Belgium and Italian ports, $1.68. 


Navy Programme Passes House 

On February 11, the House of Repre- 
sentatives approved the new three-year 
building programme of ten battleships 
and ten scout cruisers for the navy. 


To Install Falk Gears on Subma= 
rine Boat Corporation’s 
Vessels 

In final conference with representa- 
tives of the Westinghouse Electric & 
Manufacturing Company, Director Gen- 
eral Piez has made arrangements for 
the acceptance of twenty sets of turbine 
reduction gears offered by the Falk 
Company, of Milwaukee, Wis., to be 
used in outfitting vessels of the Sub- 
marine Boat Corporation in lieu of the 
Westinghouse gears. These sets, which 
will be delivered as rapidly as possible, 
will help speed up the outfitting of 
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twenty-one hulls, which have been wait- 
ing for machinery at the Submarine 
Boat Corporation’s yards for three 
months. 

In the meantime the Westinghouse 


designers are correcting the defects 
which developed in the first , gears. 
Westinghouse representatives report 


that shop tests prove that the changes. 
already made in the gears will make 
them entirely satisfactory. 


Foreign Trade Convention Meets. 
in Chicago in April 

James A. Farrell, president of the 
United States Steel Corporation, an-— 
nounces that the Sixth National Foreign: 
Trade Convention will be held in the 
Congress Hotel, Chicago, on April 2a, 
25 and 26. The relation of the merchant 
marine to the extension of foreign trade 
will be discussed in several papers. For 
the benefit of the delegates a large 
amount of valuable technical informa- 
tion has been compiled, which is based 
on the experience of prominent business. 
men in every branch of foreign trade. 


Baltimore Bids for Shipping 


The city of Baltimore is inaugurating 
a campaign to divert shipping to that 
port. Among the advantageous fea- 
tures mentioned are the following: Bal- 
timore is 155 miles nearer Chicago and 
the Middle West than any other port 
city, which has been the reason for the 


Cumberland Shipbuilding Co. 


SHIPBUILDING AND REPAIR PLANT 
SOUTH PORTLAND, MAINE 


Telephone 6936 


Builders and repairers of all types of wooden vessels. 


New Marine Railway of 2,500 tons capacity. In- 
quiries solicited for estimates, costs and dates. 
modern shipbuilding plant on the Atlantic Coast, 
with every facility for expeditious work. Most access- 
ible harbor on the Coast. 


Most 
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THE AMERICAN SCREW PROPELLER CO. 


HESTNUT ST., PHILADELPHIA, PA. 
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THE ACCUMULATED EXPERIENCE OF SEVENTY YEARS 
IS BUILT INTO 


“TEST SPECIAL” RUBBER BELTING 


Nearly three quarters of a century of development and scientific effort directed toward 
creating the utmost in Belting value is the basis on which “Test Special” Belting is built. 
It embodies the three essentials of good belting: 


STRENGTH, SERVICE, AND ECONOMY 


The sustained quality of the raw materials and work- The ‘‘friction’”’ surface and extreme flexibility af- 
manship insures the maintenance of a high standard ford great pulley grip. 
of strength. By its very nature it is waterproof and unaffected 


For enduring service in lumber and paper mills, 


; : : by changes in temperature. 
machine shops, textile mills, cement plants, ete., “‘ Test y. S ; ro ie : : 
Special” has proven its erortte. No belt dressing is required to make it do its work. 


It stands up in high speed work, the real measure The economy of ‘Test Special” is in its long life 
of belting efficiency. and freedom from maintenance expense. 


“TEST SPECIAL” Rubber Belting is a product built by the pioneers in the Mechanical 
Rubber Goods field which, by the manner of its making, will not fail. 


Tm. ##j NEW YORK BELTING 
PITTSBURGH 2 . -€Es— Pp ACKING. : co. 


MANUFACTURERS OF 


BOSTON 
ST.LOUIS 


SAN FRANCISCO {eam “Mechanical Rubber Goods _ 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


SS 


14 


decree of the Industrial Commerce Com- 
mission covering the freight differential 
in favor of the city; it possesses a 35- 
foot channel at mean low water 60 feet 
wide; the harbor is landlocked; no port 
charges of any description are per- 
mitted; three direct railroad lines con- 
nect with it; coal is delivered at Spar- 
row’s Point at 20 cents per. gross ton less 
than at Bethlehem, Pa.; gas and elec- 
tricity are cheaply supplied. Those in- 
terested should communicate with James 
1H, Preston, Department 22, City Hall, 


Baltimore. 


Want Permanent Labor Adiust= 
ment Board Established 

A meeting of the Administrative 
Council of the Atlantic Coast Shipbuild- 
ers’ Association was held at the Bellevue- 
Stratford, on February 17, to discuss a 
definite plan for the establishment of a 
labor adjustment board to perform the 
same function as the Macy Board, which 
will automatically go out of existence on 
March 31. It was stated that sentiment 
seemed to be crystallizing in favor of 


_ establishing a Government adjustment 


TR aa a 


board, to be organized with the ap- 
proval of both shipowners and ship- 
workers to settle difficulties which may 
arise between them. 

A report was submitted on February 
12 to Vice-President Marshall by ship- 
workers of the various yards from 
Maine to Galveston, including the Great 
Lakes. Their programme, as sum- 
marized, called for: (1) Immediate can- 
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cellation of the pending $62,000,000 con- 
tract with Chinese yards, and $100,000,- 
000 contract with Japanese yards, to 
transfer the building to American plants ; 
(2) the continuation of a construction 
programme which would make America’s 
merchant marine and navy second to 
none; (3) the provision that workmen 
from yards which may be temporarily 
slack in work be provided transportation 
to their homes and other jobs. 
Manager of the Washington office of 
the Atlantic Coast Shipbuilders’ Asso- 
ciation, John B. Carroll, is continuously 
in touch with all departments of the 
Government and the Shipbuilding Labor 
Adjustment Board, and is ready to assist 
members of the association at all times. 


Labor Unrest During February 

With the shipbuilding industry going 
at full speed, the labor organizations 
throughout the world have taken the 
opportunity to gain demands which, 
under ordinary working conditions, 
would hardly be attempted. On the 
Clyde, 20,000 men were standing out for 
shorter hours. In Belfast, although the 
workers were quite unwilling to strike, 
particularly those who are not new in 
the industry, all shipworkers were idle. 

In Seattle and Tacoma conditions 
were much the same, the demands being 
proposed by the newer element. Here 
25,000 men were involved, the more 
skilled trades, including the metal work- 
ers, inciting the action. The companies’ 
hands were tied, since the basis of the 
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contracts upon which the men are now 
working has been determined by the 
Macy wage agreement, to which the 
workmen failed to agree. In Seattle the 
yards lost the opportunity of repairing 
the Admiral Watson, which was sent to 
British Columbia, and were also unable 
to deliver, among other vessels, the four 
cargo ships purchased by W. R. Grace & 
Co. In Oakland, labor passed resolu- 
tions for a six-hour day, but did not act. 


The East and South were also in- 
volved. The metal workers at New 


Orleans, 8,coo at least, finally returned 


to work. Coppersmiths at the Norfolk 
Navy yard were also dissatisfied with 
their present working conditions, At 
Savannah, disturbance was expected at 
the yards of the Foundation Company. 
‘In all these districts shipyard workers 
were scarce. Hog Island has advertised 
daily for fitters and other accessory 
workers. At Groton, Conn., although a 
dissatisfied employee tried to create un- 
rest, the shipworkers kept steadily at 
work, as have the men in Maine. 

The fact that these conditions could 
exist throughout the country when at 
least 135,000 men were unemployed, ac- 
cording to the figures of the United 
States Employment Bureau, shows that 
shipyard work is either distasteful to the 
general skilled laborer, or that unneces- 
sary agitation is being fomented at this 
time. The men in the older yards have 
been less anxious to join in the strike, 
which may be an indication of their in- 
terest in the future of the industry. 


HYDE 
MANGANESE BRONZE 


STANDARD FOR TWENTY YEARS FOR. 
PROPELLERS 


SOLID BRONZE PROPELLERS FROM 8 
INCHES TO 20 FEET IN DIAMETER 


BRONZE BLADES AND HUBS OF ANY 


SIZE 


HYDE WINDLASS COMPANY 


BATH, ME. 
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A New Type of Fire Protection 
—AUTOMATIC— 


(a reading the facts below, 
consider our new merchant 
fleet—the values, the cargoes, 
the lives of crews. 


Automatic Sprinkler protection has 
never been largely installed on ship- 
board because of certain vital ob- 
jections raised by ship owners and 
naval architects. A new type of 
system, however, has been designed 
by our engineers which seems to 
meet all previous objections to this 
type of protection. 


This new System is Dry Pipe, and 
is still Automatic. 


Water cannot be discharged on 
account of any accident to the piping 


system or the sprinkler heads. 


But water is instantly discharged 
in case of fire without any human aid. 


This new type of system makes a 
great advance in the art of automatic 
fire protection aboard ship. 


Had such system been installed 
on the S. S. Congress shown above, 
a heavy property loss would have 
been prevented, because the Grinnell 
System would have automatically 
started fighting the fire as soon as 
it started. 


The type of fire protection that has 
reduced factory fire risks to practic- 
ally nothing is now available to 
the ship owner. Send for our special 
Bulletin giving greater details of 
this system. We are glad to submit 
plans, estimates and proposals, with- 
out cost or obligation. } 


Address Marine Department, General Fire Extinguisher Co., Providence, R. I. 
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AUTOMATIC SPRINKLER 
The Factory-Assembled System 


SYSTEM. 
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HELP AND SITUATION AND 
FOR SALE 


t=8~ No advertisement accepted 
» unless cash accompanies 
the order. 


Advertisements will be inserted under this 
heading at the rate of 4 cents per word for the 
first insertion. For each subsequent consecu- 
tive insertion the charge will be 1 cent per 
word. But no advertisement will be inserted 
for less than 75 cents. Replies can be sent to 
our care if desired, and they will be forwarded 
without additional charge. 


Wanted—Several first-class marine, 
piping and detail draftsmen. Apply 
Terry Shipbuilding Corporation, Savan- 
nah, Ga. 


Assistant Naval Architect, with firm 
building 50,cco0 D. W. tons per yard, de- 
sires inside position with substantial 
yard on West Coast. Address West 
Coast, care of MARINE ENGINEERING. 


Draftsman Desires Change — Has 
had fourteen years’ varied experience, 
as follows: Gasoline engines, tool work, 
automatic machinery and hull, mechan- 
ical. Address Box 57, care of MARINE 
ENGINEERING. 


Hull Draftsman, with nine years’ ex- 
perience in naval and merchant work, 
desires position. West Coast or Japan 
preferred. Scientific or structural. Two 
years’ supervisory. Address Box 156, 
care of MARINE ENGINEERING. 


Wanted—Experienced, marine en- 
gine draftsman, permanent position. 
Apply by letter only, stating age, na- 
tionality, experience, salary wanted, 
married or single, Power Specialty Com- 
pany, 111 Broadway, New York. 


Naval Architect of twenty years’ ex- 
perience has facilities, and can devote 
part time to ship design, plans or ap- 
praisal, or represent shipping or ship- 
building interest in vicinity of Philadel- 
phia. Address Box 210, care of MARINE 
ENGINEERING. 


We want to buy volumes and copies 
of INTERNATIONAL MARINE ENGINEER- 
inc, American Society of Naval Engi- 
neers, Society of Naval Architects, U. S. 
Naval Institute, Rudder, etc. Interna- 
tional Magazine Company, Elizabeth, 
ING Vo 


Mechanical Engineer, with twelve 
years’ experience on marine work, de- 
sires change. Employed with Shipping 
Board since war started, but wishes to 
return to commercial work. Particularly 
experienced in the design of reciprocat- 
ing, steam and Diesel engines and aux- 
iliaries. Graduate of leading university, 
in both mechanical and electrical engi- 
neering. Address Commercial Work, 
care of MARINE ENGINEERING. 


For Sale—Tug W. H. Williams. 
Tron hull, 90’ x 19’ x 10’; boiler, 10’ 6” x 
12’ 6”: engine, 15 x 28 x 22; bunker ca- 
pacity, 25 tons. Equipped with con- 
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denser, steam steering gear, two steam 
capstans; electric lights throughout. En- 
tirely rebuilt in I917 and in first-class 
condition. Address Tug, care of MARINE 
ENGINEERING. 


For Sale—Two 360-H. P. Duesen- 
berg Marine engines, new, 8 cylinders, 
634” x 734", each $5,000. Also a 72-foot 
new motor boat, equipped with three of 
these engines; speed 35 miles an hour; 
cost $52,000. Our price, $35,000. Ad- 
dress Engines, care of Marine ENcI- 
NEERING. 


Executive Engineer, experienced in 
entire charge of hull and machinery, 
plant layouts and equipment, superin- 
tendence. and erection. Good refer- 
ences; go anywhere. Responsible posi- 
tion only. Address Box X, care of 
MArInE ENGINEERING. 


Naval Architect and Marine Super- 
intendent, graduate; five years’ ship 
drafting, two years’ steel ship construc- 
tion, twelve years’ supervising work in 
ship drafting office and shipyard, open 
for permanent engagement. Address 
Box 630, care of MARINE ENGINEERING. 


There is not a shipyard in this coun- 
try that is managed and operated on the 
principles that have been proved sound 
in the most successful industrial and 
manufacturing concerns. I can solve 
your shipbuilding problems. Big pro- 
duction at low cost. Address Ship- 
builder, care of MARINE ENGINEERING. 


Young Man, aged 24, with technical 
education, five years’ experience as en- 
gine draftsman, estimator and charge 
man, now employed in Gulf Coast yard 
as chief draftsman, is open for position 
with East or West coast yard. Holds 
first assistant engineers’ license. Is mar- 
ried. References. Address Gulf Coast, 
care of MARINE ENGINEERING. 


Construction Engineer—Young man, 
graduate engineer, seven years’ struc- 
tural engineering experience. For the 
past two years in responsible position 
for the United States Navy Department 
in one of the large Eastern shipyards. 
Thoroughly acquainted with detail, pur- 
chasing and inspection work of engineer- 
ing materials. Highest references. Ad- 
dress Construction, care of MARINE EN- 
GINEERING. 


Marine Refrigeration — All-around 
Engineer, Practical and Technical, with 
many years’ experience, marine (and 
land), with leading British firms, CO, 
and NHs systems, and all classes of 
cargo and provision carrying, who have 
ORIGINATED CO: refrigeration with 
British firm, desires post with American 
engineers to commence refrigeration in 
new shipbuilding. Can carry job 
through, 7. e., estimation, design (on 
blank sheet, not copy), manufacture, 
erection, running, etc. Address Marine 
Refrigeration, care of INTERNATIONAL 
MarRINE ENGINEERING, 8 Bouverie street, 
London, E, C. 4. 
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We Want Three Live Salesmen— 
One for each of the following divi- 
sions of our business: One man to 
represent us in the shipbuilding and 
ship chandlery trade; another to look 
after the export trade in New York 
City, and one calling on the heavy 
hardware jobbers. These three men 
must have the confidence of the prin- 
cipal buyers in their respective line 
and experience to guide them in lo- 
cating customers who are in the mar- 
ket for our product. We will assist 
them by carrying full-page advertise- 
ments in three of the most far- 
reaching trade journals in the coun- 
try, together with a direct mail ap- 
peal. If you are connected with a 
reputable house we want you to rep- 
resent us on a commission basis, sell- 
ing our product as a side line. Ad- 
dress Tackle Block Manufacturer, care 
of MartnrE ENGINEERING. 


The McCabe Pneumatic Flanging 
Machine is the subject of a bulletin 
published by the McCabe Manufacturing 
Company, Lawrence, Mass. “Make your 
shop more efficient and more dependable. 
Get away from the old-time and unre- 
liable method of hand flanging by in- 
stalling a McCabe. pneumatic flanging 
machine. The McCabe will flange sheets 
cold 14 inch or under in thickness. This 
feature saves lost time waiting for heats. 
—insures maximum production per mar 
unit. With only two men, this sturdy 
and powerful machine will flange six 
complete locomotive flue sheets in one 
day—and they are flanged mechanically 
correct, too. With a McCabe in your 
shop you need have no thought of im- 
portant work being held up on account 
of workmen laying off. The McCabe is 
always on the job. May we describe: 
some comparative jobs?” 


The Value of the Automatic Com- 
pensator, made by the Electric Con- 
troller & Manufacturing Company, 
Cleveland, Ohio, is explained in a bul- 
letin just issued. “A great many ma-- 
chines are only in actttal operation part: 
of the day. This applies to emery 
wheels, circular saws, etc. There is no 
one selected to start and stop these ma-— 
chines every time they are used. As a 
result they generaJly run during the 
working hours. 
matic Compensator the push button car 
be mounted on the machine or controlled’ 
by a foot pedal, and anyone can start 
and stop the motor. A plant had one 
large room with a number of operators: 
working at machines, all of which were 
driven by one motor. Once in a while a 
belt came off or some accident occurred, 
and it was necessary to send for a me- 
chanic, and after that for the plant elec- 
trician to start the motor. As soon as 
the EC&M Automatic Compensator was 
installed, push buttons were located at 
various points around the room. The 
motor can be started at only one push 
button, but can be stopped at any push 
button.” 
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“Armco” Iron Filler Rods for weld- 
ing sheet metal parts are described in a 
circular issued by the Page Steel & Wire 
Company, 30 Church street, New York. 
“The economic saving and desirability of 
welded seams and fittings over the older 
method of riveting is now beyond ques- 
tion. The Electric Welding Committee 
of the United States Shipping Board 
conservatively estimates the saving on 
hull plating and other vital ship parts at 
25 percent. On minor ship parts the 
labor saving is estimated to be from 60 
to 70 percent. In the manufacture of 
boilers, plate shells, pressure containers, 
sheet metal pipe and the like, the saving 
in time, labor, material, the reduction in 
weight, etc., all indicate that’ welding is 
the approved construction for the future. 
Armco Iron is a particularly desirable 
filler for welding seams of and attaching 
fittings to sheet metal surfaces and con- 
tainers for the following reasons: I. 
Uniform purity and metal structure that 
produce welds of the highest efficiency 
and permit the standardization of re- 
petitive welding operations with absolute 
reliability of the finished welds. 2. Free 
flow and action under heat, that make 
the operative’s work easy and give him 
greater confidence. 3. The standardiza- 
tion of one metal composition in two 
tempers to meet all ordinary iron and 
steel requirements. Armco iron rods for 
oxy-acetylene are the same as for elec- 
tric welding except the temper, which for 
electric is harder to work equally well 


CHIEF ENGINEER 


of one of the largest structural fabricating plants in 
the South desires permanent connection with large 
shipbuilding plant or large construction company 
doing war work. He is also manager of an engineering 
firm doing consulting work for industrial plants, 
bridges and miscellaneous steel and reinforced con- 
He is 36 years of age, married, 
graduate civil and mechanical engineer, and has had 
over 15 years’ broad experience managing and engineer- 
ing large undertakings; is familiar with finance, ac- 
counting and efficient organization. 
nected with the U. S. Government over three years. 
Salary $9,000 to $12,000 per year, depending on scope 
of work. Address, Box 215, care of Marine Engineering 


crete structures. 


Has been con- 
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under the higher temperatures. 4. Read- 
ily obtainable in all popular sizes from 
conveniently located supply depots in all 
industrial centers. Write for a trial 
shipment, and if you want free advice 
on welding subjects, your questions will 
be answered by engineers who have 
made welding a life study, and who 
know from first-hand experience what is 
being done in this line.” 


Correct Illumination is the subject 
of a bulletin just published by J. Liv- 
ingston & Company, Grand Central Ter- 
minal, New York. “We show herein 
various designs of lighting fixtures and 
reflectors, selected as a result of many 
years’ careful and patient investigation 
and experience as constructing engi- 
neers, designers and manufacturers of 
electric light and power systems. The 
fixtures and reflectors shown are spe- 
cially designed to correctly illuminate 
factories, mills and all types of indus- 
trial buildings. The shape and size of 
every reflector has been decided upon 
after careful study from the standpoint 
of efficiency, durability and perfection 
in design. The material used in their 
manufacture is highly tempered steel 
porcelain enameled, which is a perma- 
nent and durable finish, not being affected 
by heat, cold or the most rapid change 
in temperature. The importance of this, 
especially as it applies to the white 
enameled reflecting surface, cannot be 
overestimated. It does not crack, peel 
or become discolored. It can be washed, 


Lloyds Classification. 


scoured and cleaned in the most rigorous 
manner possible without fear of injur- 
ing the enameled surface. It is quite 
impossible to do this with any other sur- 
face finished reflector without destroy- 
ing its high reflective powers.” 


Rome Hollow Staybolt Iron is de- 
scribed in a circular issued by the Rome 
Iron Mills, Inc., 30 Church street, New 
York. “Rome Hollow is an iron that is 
made hollow at the right time—when the 
iron is made. Bars are rolled to stand- 
ard length—12 to 16 feet. You make 
your own staybolts for each job in the old 
economical way. Rome Hollow is rolled 
by the Jenkins patented process. The 
same men, the same mill, give it the 
Rome superior quality you’ve known for 
fifty years, And remember, every bar 
is guaranteed.” 


The “Universal” Ladder Step, 
scribed for use on shipboard, is de- 
scribed in a circular published by the 
Universal Safety Tread Company, 40 
Court street, Boston, Mass. “This lad- 
der step is designed for use on shipboard 
for all types of naval and merchant ves- 
sels wherever an all-metal self-support- 
ing safety tread step, suitably reinforced, 
is required, as well as for industrial pur- 
poses, power house or engine room 
stairs, and all other similar situations. 
It combines four most essential features 
—non-slip efficiency, strength and stiff- 
ness, light weight and rust-proof ad- 
vantages.” 


de- 


FOR SALE 


Two (2) New Roberts Safety Water Tube 
Boilers 10 feet by 10 feet—63 square feet 


grate surface, immediate delivery—British 


For price and full 


particulars apply to Liberty Steamship 
Company, 17 State Street, New York City. 


WANTED: A REAL SHIPYARD MANAGER 


@ One of the best wooden shipyards in the South desires the services of 
a man as Vice-President or General Manager, who is capable of taking 
entire responsibility for the successful operation of the business. 

q The man wanted must be an Executive; must know how to figure costs 
and really know something about the business of building wooden ships 
by up-to-date methods. 
q For the right man there is open an unusual opportunity, including 
an interest in the business. 

g All letters will be considered strictly confidential. 


Reply to Southern Shipyard, care of Marine Engineering 
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The Lukens Steel Company, Coates- 
ville, Pa., was the first to make boiler 
plates in America. This company has 
recently issued a circular from which 
we quote as follows: “Our new 204-inch 
mill, the largest mill in the world, is now 
in operation. We can furnish plates up 
to 190 inches in width. Change your 
designs by cutting out seams and take 
advantage of these widths. Can furnish 
15-foot O. D. flange heads in one piece. 
Lukens steel is the leader for boilers and 
fireboxes of all types. One hundred 
years’ experience. O. H. basic or acid, 
tank, bridge, structural and special speci- 
fication steel. All plates straightened by 
specially patented rolls. Lukens ‘Best 
Yet’ manhole fittings. Our new patented 
manhole cover plate beats them all—no 
through riveted bolts. Meets all re- 
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Cutting Special Flue Sheets and 
flanges with a Davis - Bournonville 
radiograph and oxy-acetylene flame is 
described and illustrated in a circular 
issued by the Davis-Bournonville Com- 
pany, Jersey City, N. J. “These 30-inch 
diameter flue sheets and 45-inch diam- 


‘eter flanges of 2%4-inch plate were for 


special heaters required by the U. S. 
Government. Length of heaters, 11 feet 
6 inches; diameter, 30 inches, each 
heater containing 85 tubes, 1% inches in 
diameter. Oxy-acetylene welding and 
cutting with Davis-Bournonville appa- 
ratus was extensively employed to in- 
sure results not obtainable by riveted 
construction. Longitudinal seam of 
shell was welded, heads were welded to 
shell, and the 85 tubes welded into the 
heads or flue sheets. When finished, 
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ful users. Adopted by the United States 
army and United States navy yards. 
Apparatus and supplies for the largest 
installations or for the one-man outfit, 
of equal efficiency. 


“The Chief Consideration in the 
Selection of Boiler Tubes is Durability,” 
according to a bulletin published by the 
National Tube Company, Frick building, 
Pittsburgh, Pa. “The chief considera- 
tion in the selection of boiler tubes is 
durability—whether taken from the 
standpoint of durability under severe 
operative conditions, long usage, cor- 
rosive influences, or under the ‘punish- 
ment’ naturally received when beaded 
and rolled in the flue sheet. National lap- 
welded boiler tubes and Shelby seamless 


quirements of Steamboat Inspection heaters were tested to 280 pounds hydro- boiler tubes represent the highest stand- 
rules. Every shop should have them in static pressure. The cutting of the heads ards of durability, because durability is 
stock. Lukens flanging tops them all. . and flanges by the radiograph consti- the watchword of every man in the Na- 
Our flanging department is fully tuted alarge element of time saving and tional Tube Company organization con- 


equipped with the best and latest ma- 
chinery for turning out heads for all 
kinds of work. All sizes of flue holes. 
Can furnish irregular flanged heads by 
machinery, thus giving superior finish to 
the best hand or usual method of doing 
this class of flanging. Send in your in- 
quiries and see what we can do. The 
Huston patent boiler brace is acknowl- 
edged by mechanical experts to be su- 
perior to any other brace on the market 
in quality, strength, lightness in weight, 
workmanship, general appearance and 
finish. Send for circular giving tests 
made.” 


cost saving. The radiograph is. an ex- 
clusive Davis-Bournonville development, 
and many of them are employed in steel 
mills, fabricating plants, shipyards and 
United States navy yards. Davis ap- 
paratus combines the widest and most 
complete range of equipment for oxy- 
acetylene and oxyhydrogen cutting and 
welding, including acetylene, oxygen and 
hydrogen generating and compressing 
systems, mechanical cutting and welding 
apparatus, hand cutting and welding out- 
fits—portable and stationary, field and 
shop equipment. It leads the world in 


cerned with their manufacture. This 
striving to produce durable tubular 
products first manifests itself in the se- 
lection of high-grade ore, continues with 
the smelting and refining of the metal, is 
evidenced in the special manufacturing 
processes (such as Spellerizing, which 
minimizes any tendency to corrosion), 
and is concluded only when the tube 
successfully passes the final test and in- 
spection before shipment. A high factor 
of durability has had much to do in 
establishing National and Shelby boiler 
tubes as the recognized standards of 
boiler tube quality.” 


range, efficiency and number of success- 


FOR SALE 


Triple Expansion Marine Engine 18” x 
32” x 54’’—42” stroke, complete with 
jet condenser. 


WANTED | 
NAVAL ARCHITECT 


For Large Steel Ship Building Plant 


; : (North Atlantic Coast) 
Has been in service | 


fifteen lake seasons in a wooden 
Has 
been thoroughly overhauled and is 
Shipping weight 


Qualifications required: 


steamer of 3000 tons capacity. . Extensive experience with responsible positions 


in steel shipyards. 


in A-1 condition. . The applicant must be very familiar with the 
F ly 70 various classification Society rules and methods. 
SUPORTE Eons: The particular duties are: To have charge of 
ordering material of every description entering 
into the construction of hulls, machinery and 
outfit, as well as to supervise the Chief Hull and 
Engine Draftsmen. Consequently, a thorough 
knowledge of the character and sources of supply 
of various items, such as auxiliary machinery, 
outfit, miscellaneous fittings, etc., is essential. 


Windlass, 8 x 10 of Providence manu- 
facture, suitable for 134” stud link 
chain. Arranged for capstan drive. 


In first class condition. 


Both 


mediate delivery. 


Only first-class all-around experienced men who 
are ‘‘live wires’? in every sense of the word need 
apply, and when doing so, please state complete 
particulars of experience, such as positions held, 
salary expected, etc. 


Address 
Box 704, care of Marine Engineering 


subject to inspection. Im- 


McDougall-Duluth Company 
Duluth, Minn. 
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Wire Rope Tackle Blocks are the 
subject of a booklet published by the 
Hudson Block Company, 149 Broadway, 
New York. “Hudson wire rope tackle 
blocks have the distinction of scientific 
distribution of strength, combined with 
quality and workmanship, produces a 
factor of safety enabling us to stake our 
honor on our products.” 

The Record of “85% Magnesia” in 
America’s War Fleet is the title of one 
of the bulletins published by the Mag- 
nesia Association of America, 721 Bulle- 
tin building, Philadelphia, Pa. “The 
navy is always reticent as to its achieve- 
ments, but gradually its part in the great 
war is becoming known. Little by little 
we are learning how America’s ships 
and. American sailors were responsible 
for the downfall of the submarine and 
the final surrender of the enemy fleet. 
When the full story can be told, it will 
be found also that ‘85% Magnesia’ has 
fully maintained its reputation as the 
national coal saver and defender of 
steam. Every one of Uncle Sam’s huge 
battleships, every American transport, 
and every destroyer has its pipes and 
boilers protected against heat leakage by 
an impenetrable armor of ‘85% Mag- 
nesia.’ In the arctic weather of stormy 
Northern waters, amid snow and ice 
that often covered the decks and sides 
of the vessels for days at a time, through 
days of dark Atlantic gales, the fleet 
never failed in its mission, nor did the 
‘85% Magnesia’ covered pipes and 


boilers fail to deliver a plentiful supply 
of hot, dry steam to the engines.” | 


WANTED 


To Purchase, Bound and Unbound 


Volumes of 


MARINE ENGINEERING 


for the years 


1912-13-14-15-16-17.: 


Address, giving price asked, 


pele LS 577 


care of MARINE ENGINEERING 
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A Medium-Heavy Duty Marine Mo- 
tor is illustrated in a bulletin just pub- 
lished by the Knox Motors Associates, 
Springfield, Mass. “The Knox 4o-H. P. 
marine motor is the latest product of a 
company whose engine building experi- 
ence dates back for eighteen years. In 
its design and construction are em- 
bodied features that are the results of a 
careful study of the requirements of a 
successful marine motor. The materials 
entering into its construction have been 
selected with a view to giving maximum 
service with the minimum of attention. 
Alloy steels, special aluminum, bronze 
and iron alloys are used throughout, re- 
volving parts are heat itreated and 
ground to size with a glass-like finish. 
All rotating and reciprocating parts are 
carefully balanced. In fact, nothing has 
been left undone to produce the most 
perfect engine possible. We would call 
to your attention the full-pressure oiling 
system, which not only lubricates the 
entire motor but the reverse gear with 
all its bearings as well. No grease cups 
to bother with; the oil screen and ad- 
justable by-pass are located above the 
engine ways; large hand holes in side 
of the case; two independent ignition 
systems, each with its own set of plugs; 
hot spot manifold, fully water-jacketed ; 
separable cylinder heads, easily remov- 
able to permit of inspection and valve 
grinding; large reverse gear case cover 
permits access to any part of gear or its 
bearings.” 
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Electric Traveling Cranes. — The 
Milwaukee Electric Crane & Manufac- 
turing Company, Milwaukee, Wis., has 
issued a bulletin on the Milwaukee 
Crane. This bulletin shows a number 
of photographs of detail parts, as well 
as complete cranes and _ installation 
views. It also explains in detail a num- 
ber of very decided improvements in 
crane construction. 


Marconi Wireless Apparatus is de- 
scribed in a bulletin issued by the Mar- 
coni Wireless Telegraph Company of 
America, Woolworth building, New 
York. “Did you know that you can now 
rent or buy Marconi wireless apparatus 
—or buy it and stil] secure Marconi ser- 
vice? You can. So whatever the con- 
ditions you face you can enjoy the 
economy and safety and efficiency of 
wireless on your vessels and with the 
added and special advantages which 
only Marconi Wireless can give you. If 
you buy Marconi apparatus outright, 
you get the latest product of the world’s 
leader in this field. If you contract for 
Marconi service under either rental or 
sales plan, you find every detail of op- 
eration charted for you; and wherever 
possible every burden or responsibility 
is transferred from your shoulders and 


-pay roll to ours—all at a surprisingly 


modest fee. We will be glad to give 
you definite solutions of all wireless’ 
problems now,!and we believe every 
shipowner will be interested in the de- 
tails of our plan, sent gladly upon appli- 
cation to our nearest office.” 


Now Ready 


The 
udder 


Directory -. 


A Trade List of Shipbuild- 
ing and Marine Industries 


Over 7,500 Firms Listed 


Shipbuilders, ship owners, insurance companies, brokers 


naval architects, boatbuilders, etc. 


There are 1,154 names of shipbuilders and repair plants; of these 179 
are steel shipbuilders, 573 wooden shipbuilders and the others are com- 
posite and concrete builders and repair plants. 


The officers, managers of the plants and purchasing agents are given 


in the detail of these firms. 


‘Then there are 1,899 owners or operators of 


‘vessels and more than 4,000 names and addresses in the classified list 


of manufacturers. 


This list makes the Directory of inestimable value to the Purchasing 


Agent, as it shows the buyer where he can go for anything he needs 
from a wire nail to a big forging or casting. 


The price of The Rudder Directory bound in cloth ts $5.00, postage paid 


THE RUDDER PUBLISHING CO. 


11 MURRAY STREET - 


NEW YORK 
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“Thor” Universal Electric Drills are 
described in a bulletin just published by 
the Independent Pneumatic Tool Com- 
pany 600 West Jackson Boulevard, Chi- 
cago, Ill. “Indispensable for all kinds of 
drilling, reaming and wood boring in the 
building of automobiles, steel and wood 
cars, boilers, auto bodies, and in railroad 
and structural shops, ship and drydock 
work and machinery repairs. The super- 
power motor is designed especially for 
the Thor drill, and possesses certain 
distinctive features resulting in extra 
power. It is absolutely impossible to 
stall a Thor drill on any work up to its 
full rated capacity. They will develop 
greater power than other drills weighing 
several pounds more. An aluminum 
crankcase on the small sizes insures 
lightness and convenience in handling 
and operating. The Thor is the only 
portable electric drill made with ball and 
roller bearings throughout, reducing 
friction to a minimum and increasing 
the efficiency.” 


Automatic Sprinkler Protection on 
Shipboard is the subject of a special 
bulletin published by the Marine De- 


partment of the General Fire Extin- . 


guisher Company, Providence, R. I. 
“Automatic sprinkler protection has 
never been largely installed on ship- 
board, because of certain vital objections 
raised by shipowners and naval archi- 
tects. A new type of system, however, 
has been designed by our engineers 
which seems to meet all previous ob- 
jections to this type of protection. This 
new system is dry pipe, and is still auto- 
matic. Water cannot be discharged on 
account of any accident to the piping 
system or the sprinkler heads. But water 
is instantly discharged in case of fire 
without any human aid. This new type 
of system makes a great advance in the 
art of automatic fire protection aboard 
ship. The type of fire protection that 


has reduced factory fire risks to prac- ° 


tically nothing is now available to the 
shipowner. Send for our special bulle- 
tin giving greater details of this system. 
We are glad to submit plans, estimates 
and proposals without cost or obliga- 
tion.” 


Th 


Shipbuilders’ 
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Chadburn Ship Telegraphs are the 
subject of a catalogue published by the 
Chadburn (Ship) Telegraph Company 
of America, Troy, N. Y. “The com- 
pany’s plant at Troy, N. Y., is manufac- 
turing all ship telegraph material, engine 
counters, speed indicators, etc., for the 
mercantile service, the same as the works 
in Liverpool, England. We also have a 
Navy Department manufacturing special 
instruments for the United States Navy 
identical with the material manufactured 
by the Liverpool plant for the British 
Admiralty. The completeness and loca- 
tion of our factory assures prompt de- 
liveries. We are prepared to give esti- 
mates for complete installations.” 


The Wilson Plastic-Arc Welder for 
use in shipyards and on board ship is 
described and illustrated in a circular 
just issued by the Wilson Welder & 
Metals Company, Inc., 10 Rector street, 
New York. “The splendid success of 
the Wilson Plastic-Arc welder in the 
repair of the German ships has started 
a general discussion of the advisability 
and practicability of adopting this 
method of welding for manufacturing 
purposes. A special meeting of the 
technical committee of Lloyd’s Register 
of Shipping was recently held in London 
to consider this subject in connection 
with shipbuilding to the extent of elim- 
inating by this method the use of rivets 
for important structural connections. 
The Wilson Plastic-Arc welder is as 
well adapted to manufacturing purposes 
as it is to repair work. It is very eco- 
nomical in operation, can be used to 
good advantage in the welding of metal 
parts of any character. It is also, of 
course, a ready-repair tool in the case 
of breakage or damage to cast iron 
cylinders, valve chests, pipe lines, engine 
bases and parts. Successful welds can 
be made in the open or in cramped, con- 
fined spaces—anywhere a. man and a 
wire can go. All successful welding de- 
pends upon a constant uniform tempera- 
ture at the weld. The more nearly con- 
stant the heat the better the weld. A 
steady, uniform, predetermined heat is 
always automatically maintained in Wil- 
son Plastic-Arc welding.” 


Hand Book 


by Harrison S. Taft — 


Price 15/- 


For sale by 


BENN BROS., Ltd. 
8 Bouverie Street, London, E. C. 4 
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MARINE SOCIETIES. 


- AMERICA 


AMERICAN SOCIETY OF NAVAL 
ENGINEERS 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND 
MARINE ENGINEERS 
29 West 39th Street, New York. 


NATIONAL ASSOCIATION OF ENGINE 
AND BOAT MANUFACTURERS 
29 West 39th Street, New York City. 


UNITED STATES NAVAL INSTITUTE 
Naval Academy, Annapolis, Md. R 


AMERICAN ASSOCIATION OF MASTERS, 
MATES AND PILOTS 

National President—John H. Pruett, 428 Forty- 
ninth St., Brooklyn, N. Y. 

National Treasurer—A, B. Devlin, 187 Ran- 
dolph Ave., Jersey City, N. J. 

National Secretary—M. D. Tenniswood, 308 
Vine St., Camden, N. J. 


THE AMERICAN SOCIETY OF MARINE 
DRAFTSMEN 

President—A. H. Haag, 5921 Walnut St., 
Philadelphia, Pa. 

Vice-President—W. A. Leavitt, Jr., New York 
Shipbuilding Corporation, Camden, N. J. 

Secretary—B. G. Barnes, 1596 North Ave., 
Bridgeport, Conn. 

Treasurer—J. B. Sadler, P. O, Box 987, Nor- 
folk, Va. 


MARINE ENGINEERS’ BENEFICIAL AS- 
SOCIATION NATIONAL OFFICERS 
National President—Wm. S. Brown, 356 Elli- 

cott Square Bldg., Buffalo, N. Y. 
National Secretary—Geo. A. Grubb, 356 Ellicott 
Square Bldg., Buffalo, N. Y. 
National Treasurer—Albert L. Jones, 38 Avery 
Avenue, Detroit, Mich. 


CANADA 


GRAND COUNCIL, N. A. OF M. E. OF 
CANADA 
Grand President—A, R. Milne, Kingston, Ont. 
Grand Vice-President—E, J. Belanger, Bien- 
ville, Levis. 

Grand Secretary-Treasurer—Neil J. Morrison, 
P. O. Box 886, St. John, N. B. 
Grand Conductor—J. W. McLeod, 

Sound, Ont. 


Owen 


GREAT BRITAIN 


INSTITUTION OF NAVAL ARCHITECTS 
5 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS IN SCOTLAND 
39 Elmbank Crescent, Glasgow. 


NORTHEAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS 
Bolbec Hall, Westgate Road, Newcastle-on- 
Tyne, 


INSTITUTE OF MARINE ENGINEERS, 
INCORPORATED 
The Minories, Tower Hill, London. 
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IMMEDIATE 
DELIVERY 


J.K. Larkin & Co, 


Warehouses 
NEW YORK & BROOKLYN 


N.Y. 
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FINDE Cylinders—en route to Linde customers 
—are going forward—on schedule time—tens 
of thousands per day— 


by Auto Trucks, Express Cars, 
Freight Transportation and Ships 


LEE 


Yee 


No matter what the varying and fluctuating requirements 
of big and little users may be—they are now, one and all, 
ae | hl absolutely taken care of by Linde Service—a service backed 


eed | by 64 great interlocking factories and warehouses and the 
enormous facilities developed to meet war-time needs. 


Linde Service Insures Profits 


This is the sort of Service that every user of Oxygen must 
have to insure the economies and profits of any important 
application of the Oxy-Acetylene process. 


That it is a worth-while insurance is clearly shown by the 
substantial increase in the number of Linde customers in 
every district we serve. 


The Linde Air Products Company 
Largest Producers of Oxygen in the World 


42d St. Building Kohl Building 


New York San Francisco 


\\ 
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Her “85% Magnesia” Coverings Were Unharmed! 


When the staunch American liner “St. Paul” sank in New 
York harbor just before she was to sail for France it took four 
months to raise her and to pump the mud and water from her 
engine rooms and holds. ‘Then it was discovered that the only 
equipment of her boilers and pipes that was wholly free from 
damage was their heat-insulating coverings of “85% Magnesia.” 


A quarter of a century of con- 
tinuous, exacting service had not 
impaired in the least the heat-saving 
efficiency of these “85% Magnesia”’ 
coverings. Nor had four months of 
continuous soaking at the bottom of the 
harbor impaired them in any way. 


These coverings are still in use. 
No-+more strenuous test of the 
durability and unimpaired efficiency 
of any heat-insulation was ever made. 


Those two outstanding properties 
of “85% Magnesia” —-DURABIL- 
IVY and EFFICIENCY—have made 
it the standard heat-insulation wher- 
ever the highest standards of service 
are required. 


MAGNESIA 
ASSOCIATION 
of AMERICA 


George D. Crabbs ‘The Philip Carey Co. . 


Alvin M. Ehret 


Ehret Magnesia Mfg. Co., Valley Forge, Penna. 


Where You Find It 


The U.S. Navy has specified “85% 
Magnesia” for its Fleet since 1888 
and the U. S. Shipping Board fol- 
lowed suit. The greatest steamships 
and strongest tugs are protected by it. 
Our powerful locomotives are ‘“‘lag- 
ged” with it under theiriron jackets— 
to hold their steam. 


The largest power-plants and many 
thousands of factories use it to main- 
tain their high-pressure. 


For outdoor service in zero wea- 
ther, in places where dampness, 
leakage, ice, and even occasional 
floods would ruin a poorer insulation, 


this “85% Magnesia” covering has 


EXECUTIVE COMMITTEE, Wm. A. Macan, Chairman 


. Cincinnati, Ohio To RS GT 6 6 6 


never failed in maxirhum efficiency 
and durability. 


For Heating, the biggest steamships, 
hotels, public buildings use “85% 
Magnesia” to carry the heat where it 
belongs and to save coal. In innu- 
merable residences it insures even heat 
and cuts coal bills enormously. 


For two years the Mellon Institute 
of Industrial Research of Pittsburgh 
University has been conducting ex- 
periments to prove the definite degree 
of its efficiency under varying condi- 
tions of temperature and pressure. A 
Table of the Monthly Coal Savings in 
Dollars and Cents has been prepared 
by this Institute, and the Magnesia 
Association will mail it to you for the 
asking. Also the illuminating book, 
“Let ‘85% Magnesia’ Defend your 
Steam.” If you are an engineer or 
architect, ask us for the Specification 
for the scientific application of “85% 
Magnesia,” compiled and endorsed by 
the above Institute. 


721 Bulletin Bldg. 
Philadelphia 


Penna. 


. The Franklin Mfg. Co., Franklin, Penna. 
R. V. Mattison, Jr., Keasbey & Mattison Co., Ambler, Penna. 


Copyright, 1919, M. A, of A. Permission to reprint by application. 
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Germany Claims 4,700,000 Tons 
of Shipping 

According to figures published in the 
Cologne Gazette, Germany still claims 
to be owner of 3,700,000 tons of mer- 
chant shipping, in addition to 1,000,000 
tons constructed during the war. Of 
this total it is stated that 2,250,000 tons 
are in Germany or in the immediate 
neighborhood, with 750,000 tons or more 
untouched in neutral countries, and that 
625,000 tons are temporarily confiscated. 
by neutrals. 


Italy Builds Seven Large Liners 


Three vessels of about 12,000 gross 
tons each are now under construc- 
tion at the yards of the firm of Gio. 
Ansaldo & Company. The company also 
contemplates the building of four vessels 
of about 20,000 gross tons each, designed 
to make 20 knots. 


Bridgeport, Conn., Plans Huge 
Harbor Development 


The Chamber of Commerce, Bridge- 
port, Conn., has issued a report regard- 
ing harbor improvements in that city as 
recommended by Engineer Lindon W. 
Bates, who was retained to make a spe- 
cial survey. 

He advised that the stretch of mea- 
dow between the mouth of the Housa- 
tonic River and the present Bridgeport 
harbor be utilized for the building of 
large manufacturing plants and for the 


Union Plant. (Beth. Shipbuilding Corp.) 
Fore River Plant (Beth. Shipbuilding Corp.) 
Spirrows Point Plant (Beth. Shipbuilding Corp.) 
Skinner & Eddy Corp. 

Newport News Shipbuilding & Drydock Co. 
Great Lakes Engineering Works. 

Seattle Construct’on & Drydock Co. 

Amer can Sh pbu !d ng Co. 

J. F. Duthie & Company. 

Pusey & Jones Co. 

Pennsylvan a Shipbu Iding Cc. 

George Simpson. 

Gielow & Orr. 


AMERICAN SCREW PROPELLER CO. 
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new port development, the port op- 
eration to commence with the dredging 
of a channel and turning basin, and the 
construction of a rail line to the New 
York, New Haven & Hartford Railroad. 
It would first be practical, Mr. Bates 
reported, to build one pier on this site, 
to be supplemented, as rapidly as busi- 
ness demanded, by two other piers large 
enough to handle 9,000-ton steamers 
drawing 30 feet of water. 


Mr. Bates has also recommended the 
development of the Black Rock section, 
which would necessitate the construc- 
tion of two breakwaters, and would 
necessarily be more difficult of develop- 
ment than the previous site. It was em- 
phasized that with the development of 
these facilities Bridgeport could handle 
part of the export and import trade 
which now passes through the New 
York harbor, and could also handle bulk 
freight which could be diverted to that 
port from the Poughkeepsie Bridge. 


A temporary draft covering the 
financing of the port development has 
been submitted to the Connecticut Leg- 
islature, under the name of the “Port 
of Bridgeport Bill,’ which provides for 
the co-operation of the interested resi- 
dents of Bridgeport and Stratford as 
stockholders in the new enterprise. 


The following men have been ap- 
pointed as the first board of Port Com- 
missioners:  Lieut.-Gov. Clifford B. 
Wilson, T. J. Pardy, Pardy Construc- 
tion Company; Judge Howard W. Cur- 
tis; Sumner Simpson, president, Ray- 


‘cTHINEK’’ 


What is a ship without an efficient propeller 

Why are all propellers not efficient 

How can high propulsive efficiency be obtained 

Why are so many Engineers unfamiliar with propellers 
What are the qualifications for designing propellers 
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bestos Company; 
president, American Chain Company; 
Samuel P. Senior, Bridgeport Hydraulic 
Company; George E. Crawford, former 
president, Bridgeport Chamber of Com- 
merce, and Harold C. Lovell, town clerk 
of Stratford. 


American Welding Society to Be 
Formed 

A new association, to be known as the 
American Welding Society is being 
formed through a merging of the Weld- 


ing Committee of the Emergency Fleet 


Corporation and the National Welding 
Council. Other men interested in the 
application of welding to shipbuilding, 
and, in fact, to all manufacturing pro- 
cesses, are also included in the new 
society. 

Scientific societies and experts in all 
the welding fields will be brought to- 
gether to aid in the maintenance of a 
Bureau of Welding, which will be a 
separate organization, designed to carry 
on research and aid in the standardiza- 
tion of welding as a process. 

The organization, through its dues, 
will provide funds for research, will 
superintend the carrying on of research, 
advance the training of expert welders, 
and serve as a medium to accomplish 
advantageous legislation and suitable 


publicity for the work. 

The first meeting of the society will 
be held on Friday, March 28, at the 
Engineering Societies’ building, 33 West 
Thirty-ninth street, New York. 


WRITE FOR ANSWERS TO ABOVE QUESTIONS 


WE HAVE DESIGNED PROPELLERS FOR 


Cox & Stevens. 

The late Geo. W . Dick e. 

Los Angeles Shipbuilding & Drydock Co. 
Peninsula Sh pbuilding Co. 

Chas. Ward Engineering Works. 
Canadian Vickers Co., Ltd. 
Erickson Engineering Co. 

Albina Engine & Machine Works. 
New London Ship & Engine Co. 
Standard Shipbuilding Corp. 

‘The Portland Co. 

Tank Shipbuilding Corp. 

Swasey, Raymond & Page In-. 


The late W. I. Babcock. 

Skandia Pacific Oil Engine Co. 

August Mietz Corp. 

New Jersey Shipbuilding Co. 

J. Coughlan & Sons. 

Collingwood Sh pbuilding Co. 
Northwest Steel Co. (Willamette Iron & Stl. Wks) 
Moore Shipbuilding Co. 

Baltimore Drydocks & Shipbuilding Co. 
Submar ne Boat Corp. 

Merchant Shipbuilding Corp. 

Federal Shipbuilding Co. 

Supple & Ballin Shipbuilding Co. 

Ames Shipbuilding & Drydock Co. 


1326-28 Chestnut St., Philadelphia, Pa. 
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BUSINESS NOTES 


The Cleveland office of the Chicago 
Pneumatic Tool Company has been lo- 
cated in rooms 406-408, Engineers’ 
building, Cleveland, since March 1. Ross 
Watson remains district manager. 

The following officers were elected 
at the organization meeting of directors 
of the Air Reduction Company, Inc., 
New York, held on February 19: A. S. 
Blagden, president; A. R. Ludlow, vice- 
president; C. T, Adams, treasurer; M. 
W. Randall, secretary; C. L. Snow, as- 
sistant treasurer, and C. C. Emerson, 
assistant secretary. 

H. Lad Landau, general sales manager 
of Rownson, Drew & Clydesdale, Inc., 
68 William street, New York, left in 
early March for a trip to San Francisco 
and the Far East to establish business 
connections there. 


J. O. Norrtz has become assistant 
manager of the Cunard office at Van- 
couver, B. C. 

R. G. Ames has been made manager 


of the Chicago office of Black & Decker 
Manufacturing Company, 105 South 
Calvert street, Baltimore. 


Since March 1 the Eastern branch of 
the Independent Pneumatic Tool Com- 
pany has been located at 1463 Broad- 
way, New York City. 

Harry B. Hills has been placed in 
charge of the technical department of 
the Steward Davit & Equipment Cor- 
poration, 17 Battery Place, New York. 
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ACTIVITY OF THE SOUTH 
ATLANTIC MARITIME ~— 
CORPORATION 


Five Shipping Board Vessels 
Assured 


The engineers, Monks & Johnson, 
Boston, Mass:, who were commissioned 
by the South Atlantic Maritime Corpora- 
tion to make a preliminary survey of the 
ports of Wilmington, N. C., Charleston, 
S. C., Jacksonville, Fla., and Savannah 
and Brunswick, Ga., have advised the 
construction of new terminals at these 
ports to be publicly owned. They pro- 
pose that the terminals be located in 
positions accessible to the railroads en- 
tering the port, and be equipped with 
cargo cranes for loading and discharg- 
ing ships. The engineers also advise the 
construction of warehouses adjacent to 
the piers, and the reservation of large 
tracts near the terminals for the devel- 
opment of industrial plants. 


The corporation has already received 
promise of five ships from the Shipping 
Board for service between the ports 
mentioned and South America. Both 
outgoing and incoming cargoes are be- 
ing booked by the representatives of the 
corporation for the first ship which will 
sail from Savannah on March 15. 


To stimulate the development of the 
corporation, the company purposes to 
publish a magazine to be distributed 
through the South, Northwest and Mid- 
dle West, and in the South American 
countries to which the vessels ply. By 
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covering bankers, brokers, factories, 
manufacturers, importers and exporters 
in the circulation, the publication will 
help to build up extensive connections 
throughout the country. Inland offices 
have been established in the Munsey 
building, Washington, D. C., and in the 
Third National Bank building, St. Louis, 
Mo. 


Canadian Shipbuilding Output 


The following shipbuilding contracts 
are held by Canadian companies: 


Number 
of Vessels Size Company 
2 8,100 John L. Mullen Con- 
struction Company, | 
Prince Rupert, B. C. 
2 4,350 Port Arthur Shipbuild- 


ing Company. 
Nova Scotia Steel Com- 
pany, Nova Scotia. 


bo 


2,800 


Providence, R. I., Will Have 
Large Marine Railways 

As previously noted, a marine rail- 
way of the Crandall type is to be built 
by the Marine Engineering & Dry Dock 
Company at Providence, R. I. The 
contract for the driving of piles, the 
first step in the work, has been let to 


the Aberthaw Construction Company, | 


Boston, Mass. 

The marine railway, which will be | 
the largest of its kind in New England, 
will be able to handle vessels up to 3,500 
tons. The railway will be equipped 
with a crane and a spur track on the 
site. The work is scheduled for com- 
pletion about the end of May. 


YOUR ILLUSTRATING, CATALOGS AND BOOKLETS 
promptly completed in first-class manner by experienced 
advertising man who has specialized on mechanical subjects 
fifteen years. Complete service, including writing, design- 
ing and printing. No order too small. 


Roland C. Wallower, 39 Cortlandt St., New York City 


We Sell all Books on Marine Engineering 


Not Out of Print 


MARINE ENGINEERING 
NEW YORK: 6 East 39th Street _ 


WE ARE SPECIALISTS IN 


TAPERED OR BEVELED LINERS OR FILLERS FOR SHIPS 


IRVING IRON WORKS COMPANY, LONG ISLAND CITY, N. Y. 
MAKERS OF RVIN(TS SUBWAY GRATING THE RETICULATED KIND 


MARK 


WOLVERINE 


“the Motor With the Bore ¢ Stroke 


Fuel Cost Reduced \ Kerosene 


from 70 to 80% without sacrificing 


The gasoline 
question has been 
solved by the 


reliability, flexibility or control. 
Perfect combustion on Kerosene or 


lowest grade of Coast Distillate. WOLVERINE MOTOR WORKS 


Sizes from 5 to 200 H. P. 4 Bridgeport, Conn., U. S.A. 
1 to 6 Cylinders : 3 
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feel Ship and Engine Builders 
Detroit, Michigan, G. S. 4. 


Over sity steel ships have been butlt by us for over 
sea trade and fortp-etght are now under construriton. 
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French Government Permits Im= 
portation of Machine Tools 


Chairman Bernard M. Baruch, of the 
War Industries Board, has cabled that 
the French Government is willing to 
allow sales to French merchants of 
$40,000,000 worth of machine tools and 
agricultural instruments, provided com- 
mercial credits for one year can be ar- 
ranged. 


To stimulate effective development of 
American export trade abroad, the Am- 
erican Manufacturers’ Export Associa- 
tion is establishing communication with 
American chambers of commerce in 
other countries. 
Meeting of the National Mer- 

chant Marine Association 


The permanent organization of the 
National Merchant Marine Association 
was completed at the meeting of tre 
association held in Washington, March 
17 and 18. Senator Ransdell was elected 
president. 

The five vice-presidents of the organ- 
ization are J. Parker Kirlin, New York; 
Edward B. Burling, Washington; Wii- 
liam Butterworth, Moline: Ill.; John H. 
Kirby, Houston, Tex., and \fieidaven R. 
Wheeler, San Francisco. The executive 
committee elected follows: Edward B. 
Burling, chairman; George W. Norris 
and Capt. C. A. McAllister, Washing- 
ton, D, C.; L. L. Richards and Hendon 
Chubb, New York; William Allen, New 
Orleans, and Emile P. Albrecht, Phila- 
delphia. The executive committee will 
elect a secretary and treasurer. 


GEO. STRATFORD OAKUM GO. 


INTERNATIONAL COMPOSITIONS CO. 


STRATFORD OAKUM > 


JERSEY GITY and EVERYWHERE 
165 CORNELISON AVE., JERSEY GITY, U. S.A. 


QUALITY GUARANTEED 


. 
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The list of the members of the Council 
follows: 

Hon. Joseph E. Ransdell (president), United 
Sigs Senator, Washington, D. 


Aldrich, publisher, Marine ENGINEER- 
ING, 6 East 39th street, New York City. 


Emile P. Albrecht, president, Philadelphia 
Bourse, Philadelphia, Pa. 
William Allen, commercial representative, 


city of New Orleans, 331 Maryland building, 
Washington, D. C. 

Fred Arn, president, J. M. Card Lumber 
Company, Chattanooga, Tenn. 

H. V. Bernard, importer, 
New York City. 

ie Bernard, shipbuilder, 
room 604, New York City. 

Harry A. Black, Galveston, Tex. 

William S. Brown, president, National Asso- 
ciation of Marine Engineers, 356 Ellicott 
square, Buffalo, N. Y. 

Edward B. Burling, lawyer, 
Washington, D. C. 

W. A. Bowen, editor and publisher, Arling- 
ton, Tex. 

William Butterworth, 
Company, Moline, Ill. 

Hendon Chubb, underwriter, 
liam street, New York City. 

E. T. Chamberlain, Commissioner of Navi- 
goton Washington, 1D, C 

sly Cunningham, vice-president, Board of 
trade, ance Orleans, La. 

Robert Dollar, president, The Robert Dollar 
Company, San Francisco, Cal. 

Oscar K. Davis, secretary, National Foreign 
Trade Council, Hanover square, New York. 

George S. Dearborn, president, American- 
Mawaiian Steamship Company, 8 Bridge street, 
New York. 

Holden A. Evans, 


505 Fifth avenue, 


115 Broadway, 


Evans building, 


president, Deer Plow 


5 South Wil- 


president, Baltimore Dry 


Docks & Shipbuilding Company Baltimore, 
John H. Fahey, president, John’s River 
Ship Yard Company, 40 aus ae Boston. 


International 
Broadway, 


Je Jo Sp Franklin, 
Mercantile Marine 
New York City. 

Frank P. Glass, Birmingham, Ala. 

C. E. Gunsky, civil engineer, San Francisco, 
Cal. 

H. C. Hunter, secretary, Atlantic Coast Ship- 


president, 
Company, 9 


builders’ Association, 30 Church street, New 
York City. 
W. R. Ingalls, consulting mining engineer, 


Hill Building, New York City. 
iP © 


Knight, lawyer and_ shipbuilder, 


Thompson & Turner, Tampa, Fla. 


Knight, 
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Offices, Welles Bldg., 18 Broadway, N. Y. 
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J. Parker Nirlin, 
New York City. 

John H. Kirby, president, 
Manufacturers’ Association, Chicago, Ill. 

Chas. S. Keith, president, Central Coal & 
Coke Company, Kansas City, Mo. 

Alexander Legge, general manager, Inter- 
national Harvester Company, Chicago, Ill. 

Edgar L. Luckenbach, steamship owner and 
operator, 44 Whitehall street, New York City. 

Sumner Myrick, lawyer in charge Marine 
Transportation Bureau, Chamber of Commerce 
of the United States, Washington, D. C. 

Captain C, A. McAllister, United States 
Coast Guard, Washington, D. C. 
ee H. Merrick, Armour Company, Chicago, 

T. F. Newman, Cleveland & Detroit Steam- - 
ship Company, Cleveland, Ohio. 

George W. Norris, commissioner, Federal 
Farm Loan Bureau, Washington, D.C 

Jj, 1K, Ores, Atlanta, Ga. 

John H. Pruett, president, Masters, Mates & 
Pilots Association, 116 Broad street, room 61, 
New York City. 5 

Commander W. V. N. Powelson, Overseas 
eranspeLt Service, 61 Broadway, New York 

ity 

H. H. Raymond, president Clyde Steamship 
Company and Mallory Steamship Company, 
New York City. 

J. C. Rohlf, oil producer and exporter, San 
Francisco, Cal. 

L. L. Richards, steamship broker; Director 
of Bureau of Transportation, War Trade Board, 
Washington, D 

F. L. Sanford, Southern Pine Association, 
Zona, La. 

M. J. Sanders, steamship agent; Federal 
manager, Mississippi-Warrior Waterways, 1212 
Hibernia building, New Orleans, La. 

Ernest T. Trigg, president, Chamber of Com- 
merce, Philadelphia, Pa. 

Lieutenant-Commander Stevenson Taylor, 
president, American Bureau of Shipping, 66 
Beaver street, New York City. 

Eugene P. Thomas, president, United States 
Steel Products Corporation, 30 Church street, 
New York City. 

Mathew Woll, American Federation of Labor, 
Washington, D. C 

Paul Wooton, Union Trust building, Wash- 
ington, D. 

H. A. Wheeler, banker; president, Chamber 
of Commerce of the United States, 7 South 
Dearborn street, Chicago, Ill. 


lawyer, 27 William street, 
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Over 18,000,000 gross tons of shipping coated annually 
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TRADE PUBLICATIONS 


A General Catalogue and price list 
is issued by the Kennedy Valve Manu- 
facturing Company, Elmira, N. Y. In 
compiling the catalogue the company has 
endeavored to present all essential fea- 
tures in a simple and at the same time 
comprehensive manner. 122 pages;~il- 
lustrated. 


‘Marine Oakum is the subject of a 
bulletin published by the George Strat- 
ford Oakum Company, 160 Cornelison 
avenue, Jersey City, N. J. “More Strat- 
ford Special No. 1 marine oakum has 
been used by the U. S. Shipping Board 
Emergency Fleet Corporation of the 
Government than all other makes of 
oakum combined, and not a single bale 
has been condemned or rejected. This 
oakum receives the highest classification 
of the American Bureau of Shipping and 
Lloyd’s Register of Shipping. Manufac- 
tured only by George Stratford Oakum 
Company, 160 Cornelison avenue, Jer- 
sey City, N. J. 


Staybolt Taps are described in a 
catalogue published by the Pratt & Whit- 
ney Company, 111 Broadway, New York. 
“Like all P & W Small Tools, Pratt & 
Whitney staybolt taps are liked for their 
nice working qualities and their excep- 
tionally long life of service. They’re 
not only good when new but are heat 
treated and seasoned to maintain this 
goodness. Because they cut threads ac- 


curately and cleanly with the least ex- 
penditure of time and effort these taps 


Boiler Tube Caps Kept in Prime 


Condition 
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are favorites in the shop. If you've used 
them before you know just how good 
they are. If you haven’t, send us your 
first order—we know you'll be back for 
more. They’re carried in stock in our 
sales rooms in all large cities, as listed 
here.” 


The Electric Tachometer, as in- 
stalled in the United States Navy trans- 
ports, is the subject of a bulletin pub- 
lished by the Electric Tachometer Cor- 
poration, 435 North Broad street, Phila- 
delphia, Pa. “Install Tetco electric 
tachometers and have your engine speed 
right before you—always and anywhere 
—in engine rooms, chart house or on the 
bridge. No up-to-date vessels should be 
without them. Tetco Tachometers show 
direction of rotation and revolutions per 
minute instantaneously and accurately 
within I percent. They are easily in- 
stalled; take up little room and require 
practically no maintenance. The photo 
shows one of fifty installations made for 
U. S. Navy transports. For our esti- 
mate sends us data regarding shaft diam- 
eter, maximum revolutions per minute 
and number and location of indicators.” 


The Benson Electric Telemotor is 
described in a catalogue published by the 
American Engineering Company, Phila- 
delphia, Pa. “Electric control is the 
ideal form of transmission. It insures 
more sensitive control and greater ease 
of operation than any other. It relieves 
you of worry about air traps or tempera- 
ture conditions. It eliminates the neces- 
sity of keeping a long line of shafting 
and gears in perfect alignment. Stretch- 
ing will not in any way lessen its effec- 
tiveness, so that point need not worry 


A Man Covering The 


Pacific Coast 
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you. It is so simple that it is almost 
impossible to get it out of order. It is 
very inexpensive in operation, because it 
uses a very small amount of current. 
Ask us to tell you more about the Ben- 
son Electric Telemotor.” 


“Repair of the German Ships” is the 
title of a booklet published by the Wilson 
Welder & Metal Company, Inc., to Rec- 


tor street, New York, a copy of which _ 


will, be sent to any of our readers upon 
request. This booklet tells how the Wil- 
son Plastic Arc Welder made possible 
the repair of the seventy cast iron cylin- 
ders and other parts of the interned Ger- 
man ships—‘‘the biggest welding repair 
job in the history of the world.” “The 
use of a Wilson Plastic Arc Welder 
makes riveting of condensers and tanks 
unnecessary, and many shipbuilding and 
industrial plants have been quick to take 
advantage of this economy. It is an 
economy, because welding can be done 
at approximately half the cost of rivet- 
ing, and while riveted seams let go and 
become leaky, necessitating welding as a 
second operation, Wilson welded seams 
hold, and hold tight, making a second 
operation unnecessary. The Wilson 


Plastic-Arc Welder will lastingly weld 


any metal of any bulk as successfully as 
it will steel or iron plate. The great 


success of the Wilson Welded in making 


lasting welds on the 9-foot cast iron 
cylinders of the German ships, and also 
in numberless other cases, is due to the 
fact that the critical heat at which the 
metal should be fused is kept constant 
at the arc. This predetermined, critical 
and constant heat eliminates the possi- 
bility of burnt metal or voids, resulting 
in failure, common of welds when the 
critical heat cannot be controlled.” 


Calling upon Shipbuilders, 
Supply Houses, etc., wishes 


to secure the Agency for 


The way to do it is to smear them with Dixon’s Gra- 


phite Pipe Joint Compound before replacing. 
compound never ‘“‘sets’’ or hardens like cement. 
caps can be removed and replaced whenever desired, 
It will never be necessary 
to regrind them to get a steam-tight fit with the seats. 


without the slightest trouble. 


This 
The 


Dixon’s Graphite Pipe Joint Compound is equally 


valuable for all threaded or flanged joints, for bolts and 


nuts of all kinds, metal gaskets, etc. 


It makes the tightest joints, prevents rust and corro- 


sion and does not get hard or brittle. 


For more complete information write for Booklet 


No. 75-D. 


' Made in JERSEY CITY, N. J., by the 


JOSEPH DIXON CRUCIBLE COMPANY 


ESTABLISHED 1827 


REL 


rErk 


Two or Three well-known 
Marine Specialties. 


Address F. C. BREWER, 
909 Eighth Avenue, 
Seattle 


Washington 
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Steamship MUNDELTA.—Built by Newport News Shipbuilding 
Company for the Munson Line. Equipped with 17 ft. diameter, 4 
blade Spare’s Manganese Bronze Propeller, weighing 18,000 Ibs. 
WE HAVE MADE PROPELLERS FOR THE FOLLOWING: 
American International Shipbuilding Corp. Manitowoc Shipbuilding & Dry Dock Company Pusey and Jones Company 
Baltimore Dry Dock & Shipbuilding Company Newport News Shipbuilding & Dry Dock Co. Red “‘D” Line of Steamships 
Bethlehem Shipbuilding Corporation New York Shipbuilding Corporation Standard Shipbuilding Corporation 
Canadian Vickers, Ltd. Norfolk and Washington Steamship Company Standard Motor Construction Company 
Federal Shipbuilding Company Pocahontas Fuel Company 


Be Convinced, Write for Pamphlet 


AMERICAN MANGANESE BRONZE CO. | 


Holmesburg, Philadelphia, Pa. 
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The Graton & Knight Manufactur- Loud-Speaking Marine Telephones Riveting and Chipping Hammers.— 


We Sell all Books on Marine Engineering 


Not Out of Print 
MARINE ENGINEERING 


| 6 EAST 39th STREET, NEW YORK 


UNION DRY DOCK & REPAIR CO. 


Vessel Repairs in Wood and Tron 
WEEHAWKEN, N. J. 


Dry Docks and Shipyard Adjoining West Shore Ferry 
TELEPHONE, 904-905 UNION 


ing Company, Worcester, Mass., oak 
leather tanners and belt makers, has got 
out a finely illustrated catalogue in two 
colors, showing the different processes 
of belt making from the receiving of the 
hide right through to the finished belt. 
This catalogue consists of 124 pages and 
cover, besides a special three-page insert 
of the factory. It not only illustrates 
and describes the different products 
made by Graton & Knight, but shows 
what can be accomplished with unsur- 
passed facilities for the manufacture of 
high-grade jeather belting and leather 
specialties. The belting section fully 
explains the characteristic qualities, the 
particular differences and the capabilities 
of their different brands of belting. It 
also embodies mechanical rules, tables 
and other information which should be 
of value in determining the most effi- 
cient belt for any drive or in assisting 
with other transmission problems. The 
Graton & Knight Manufacturing Com- 
pany is the manufacturer of the Stand- 
ardized Series Leather Belts which have 
been advertised extensively in the na- 


tional and trade fields. Besides the 
belting the company also make cup 
packings, pump leathers, automobile 


leathers, blanket straps, trunk and suit- 
case straps, trunk handles, halters and 
other leather products, such as insoles, 
outsoles, counters, hox toes and Good- 
year welting for the manufacture of 
shoes. The Graton & Knight Manufac- 
turing Company will furnish anyone in- 
terested with a copy of this catalogue. 


INSIST ON HAVING 


JEFFERY’S MARINE GLUE 


In all the various grades it is the best for the money—the most service- 
Pound for pound it will go further and do a better and a_ more 
Do not be deceived by cheap imita- 
tions; see that the trade mark is on every package. 

Send for booklets: ‘“MARINE GLUE— WHAT TO USE AND HOW 

TO USEIT’’ and ‘HOW TO MAKE YOUR BOAT LEAK PROOF’”’ 

L. W. FERDINAND & CO. 

Boston, Mass., U.S. A. 


able. 
lasting job than any other make. 


152 Kneeland St. 


INCORPORATED 


221 HICH ST., BOSTON; MASS. 


DIVING APPARATUS 


The Invincible Nozzle 
Fire Department Supplies 
ANDREW J. MORSE & SON 


are described in a circular issued by 
Klaxon Company, Department C-5, In- 
dustrial Division, 33 West Forty-second 
street, New York. “For peace-time price 
competition install loud-speaking marine 
telephones. Install them on your ships 
between the bridge and the engine room, 
between the bridge and the crow’s nest 
and between the forward and after 
bridge. Klaxon-Stentor loud-speaking 
marine telephones are quicker, safer and 
more dependable than voice tubes. Let 
our engineers submit estimates on your 
contemplated voice tube installations. 
Loud-speaking telephone equipments 
might save you money.” 


“Airco” Generators are described in 
a catalogue published by the Air Re- 
duction Company, Inc., 120 Broadway, 
New York. “Airco generators can be 
operated in only one way—the right way. 
Airco generators ate on the approved 
list of the Nationa! Board of Fire Un- 
derwriters. Airco generators are of the 
carbide to water type, and use 1%4- by 
3g-inch carbide, assuring a maximum gas 
yield and low, even generation without 
pressure fluctuation. Because of the 
Airco type of feed, the carbide is evenly 
distributed over the surface of the 
water, and insuring cool gas of a high 


quality, which can be obtained only 
under these ideal conditions. The gen- 
eration without pressure fluctuation. 


Because of the Airco type which is op- 
erated by the gas passing through it to 
the service pipe. Uhere are no clock 
work, springs or weights to get out of 
order.” 


New Marine Railway of 2,500 tons capacity. 
quiries solicited for estimates, costs and dates. 
modern shipbuilding plant on the Atlantic Coast, 
with every facility for expeditious work. 
ible harbor on the Coast. 


Bulletin ror has just been issued by the 
Duntley-Dayton Company, Westminster 
building, Chicago, being the first of a 
series of publications which this com- 
pany has in preparation. It is devoted 
to the Duntley-Dayton line of riveting 
and Chipping hammers, of which there 
are twenty sizes and styles, and features 
their low cost of maintenance. Pneu- 
matic holders-on, pneumatic rammers, 
rivet sets, chisel blanks, hose, hose 
couplings, grease and oil, and lead ham- 
mers for use in repairing pneumatic 
tools, are also presented. A view of the 
new plant of the Dayton Pneumatic 
Tool Company at Dayton, Ohio, whose 
entire output is handled by the Duntley- 
Dayton Company, appears on the front 
cover. 


“Efficiency in Flanging” is the sub- 
ject of a bulletin published by the 
McCabe Manufacturing Company, Law- 
rence, Mass. “Get away from the old- 
time and unreliable method of hand 
uanging by installing a McCabe pneu- 
matic flanging machine. The McCabe 
will flange sheets cold % inch or under 
in thickness. This feature saves lost 
time waiting for heats—insures maxi- 
mum production per man unit. With 
only two men, this sturdy and powerful 
machine will flange six complete loco- 
motive flue sheets in one day—and they 
are flanged mechanically correct, too. 
With a ‘McCabe’ in your shop you need 
have no thought of important work be- 
ing held up on account of workmen lay- 
ing off The ‘McCabe’ is always on the 
job. May we describe some compara- 
tive jobs?” 


Cumberland Shipbuilding Co. 


SHIPBUILDING AND REPAIR PLANT 


SOUTH PORTLAND, MAINE 
Telephone 6936 


Builders and repairers of all types of wooden vessels. 


In- 
Most 


Most access-= 


For Sale 


Six No. 12 Sweetland Filter Presses 


complete with filtering leaves; leaves spaced 
approximately 3” centers. 


Each press equip- 


ped with a 9” Hydraulic Cylinder to facilitate 
opening and closing lower body. 


Apply to 


KEASBEY & MATTISON CO. 


Ambler, Pa. 
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soreness 


When you buy pneumatic tool hose you pay least in the long 
run, if you buy long-lived hose. Otherwise any one of a dozen 
faults, common to cheaper grades, can delay a contract or hold up 
delivery. And that costs money. 


Where rough use is certain, you'll do well to consider 


“INDESTRUCTIBLE” PNEUMATIC TOOL HOSE 


For there are a number of special features that make it best in 
its field. 


First, there’s an oil-proof, seamless inner tube that never works 
away from its wall of protecting duck. And that duck is three- 
ply rubber filled. Then there’s a braided fabric jacket—contin- 
uously woven. It adds great strength. Lastly there’s a thick 
rubber cover that’s built to take punishment. It won’t kink— 
you can’t make it. And that’s a huge time-saver itself. 


It is one of many products built by pioneers in the mechanical 
rubber goods field which, by the manner of its making, cannot fail. 


New York Belting and Packing Company 
MECHANICAL RUBBER GOODS 
Makers of ‘“‘TEST SPECIAL”? Rubber Belting 


New York Boston Chicago Philadelphia Pittsburgh St. Louis 
an Francisco 
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Marine Forgings of all kinds are the 
subject of bulletins published by the 
Mesta Machine Company, Pittsburgh, 
Pa. “Every ingot used in the produc- 
tion of Mesta marine forgings is poured 
from steel made in the Mesta open- 
hearth steel furnaces. The forging de- 
partment is equipped with Mesta steam 
hydraulic presses of large capacity, 
which assures a thorough working of 
the steel throughout its entire mass. The 
department for the finishing of shafts 
has a larger capacity and is equipped 
with more modern machinery than that 
of any other producer of forgings.” 


The Double-Helical speed reducing 
gear, as used for stepping down from 
the high speeds of. steam turbines to 
speeds suitable for ships’ propellers, 
direct-current generators, large cen- 
trifugal pumps and fans, rope and belt 
drives, etc., was first introduced about 
twenty-five years ago by the late Dr. De 
Laval. This type of speed-reducing 
gear has subsequently been developed 
and refined by the several companies 
bearing his name, particularly for large 
size units, by the De Laval Steam Tur- 
bine Company, Trenton, N. J. That 
company has now issued a 32-page cata- 
logue describing standardized geared 
turbine units for marine service. The 
gain in fuel economy of the steam tur- 
bine over the reciprocating engine is 
stated to be approximately 25 percent. 
The geared turbine weighs about half 
as much and occupies less than a third 
of the cubical space required by the en- 
gine. It is also more accessible and 
easier to repair, the expense for supplies 
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and attendance is considerably less. The 
new publication describes the details of 
construction of turhines and gears and 
also various turbine-driven auxiliaries, 
including lighting sets, circulating 
pumps, boiler feeders, etc. A new de- 
velopment is the centrifugal pump for 
the continuous purification of the oil 
used in the turbine and gear bearings 
and on the gear teeth. 


“Boyer” Pneumatic Hammers are 
the subject of Bulletin No. 124, published 
by the Chicago Pneumatic Tool Com- 
pany, 1044 Fisher building, Chicago, Ill. 
“The first successful pneumatic hammer 
placed on the market was the ‘Boyer, 
and the place it made for itself in the 
beginning has been held to this day. 
Sound principles in design, operating 
advantages that prove out in perform- 
ance, and the service policy of its makers 
—all these contribute to the permanence 
of ‘Boyer’ prestige. The ‘Boyer’ is the 
hammer for your plant. Ask the men 
who are to use them. The ‘Boyer’ line 
of riveting hammers and rivet busters, 
in conjunction with the ‘BK’ line of chip- 
ping and calking hammers, presents an 
assortment from which any pneumatic 
hammer requirements may be accurately 
and properly filled. All parts of any 
particular tool are made absolutely in- 
terchangeable by the use of accurate jigs 
and templates.” 

Boiler Logic.——The Heine Safety 
Boiler Company, St. Louis, Mo., has just 
completed the latest edition of “Boiler 
Logic,” an 86-page treatise on steam 


APRIL, 1919: 
j 


boilers. This treatise covers the follow- 
ing topics: 


1. Some Fundamental Considerations 
of Boiler Design— 
(a) Furnace Design Requirements: 
Mixing, Time, Temperature. 
(b) Heat Transmission from Fire 
by Radiation. 
(c) Heat Transmission by Convec- 
tion. 
(d) Heat Transmission Through 
Tubes and to Water. 


2. Practical Baffling of Watertube 
Boilers— 

(a) Flexibility of design. 

(b) Leakage and cost of repairs 
and renewals. — 

(c) Active and inactive surface. 

(d) Ease of cleaning soot and ash 
deposits. 


3. Heine Boilers for Different Fuels, 
Firing and Services— 
Hand Firing with Bituminous Coal. 
Hand Firing with Anthracite Coal. 
(Chain Grate Stokers. 
Underfeed Stokers. 
Oil Fired. 
Shavings and Refuse. 
Bagasse. 
Gas Fired. 
Waste Heat Boilers. 
Dredge Boat Boilers. 


4. Overloads. 
5. The Boiler as a Pressure Vessel. 


6. Details of 
Boilers. 


Construction, Heine 


UNIVERSAL 
SAFETY 
LADDER 


Tested to 1000 lbs. Centre Load without Deflection <==—_ 


TREAD 


(Girder Type with Lead Inserts) 


FOR SHIPS 


Suitable for Naval and other Vessels, and 
Industrial purposes. 


LIGHT, DURABLE, RUSTPROOF 


Universal Safety Tread Company 


40 Court Street 
SEND FOR CATALOGUE F. 


Boston, Mass. 
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A FIRE at sea is doubly serious 
because of the difficulty of 
reaching it in its early stages. Many 
ships are lost because the fire is not 
discovered until too late for the ordi- 
nary fire-fighting appliances to be 
of any real service. 


In buildings, Automatic Sprinkler 
protection, always on duty, and in- 
stantly operating at the sowrce of the 
fire, has saved billions of dollars of 
property from destruction and is 
everywhere recognized as reducing 
the risk of serious fires from 50% to 


95%. 


But because of certain vital ob- 
jections on the part of marine archi- 
tects and shipowners, this form of 
protection has not been largely 
adopted for marine risks. 


Address Marine Department, General Fire Extinguisher Co., 


GRINNELL 


BY 


my 
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Photo from Underwood & Underwood 


For our Merchant Fleet— 
A new type of Automatic Fire Protection 


A new type of Grinnell Automatic 
Sprinkler system overcomes all of 
these objections. Under normal con- 
ditions the pipes areempty. There is 
no possibility of accidental or prema- 
ture operation. Damage to the pip- 
ing during loading or unloading, in- 
volves simply a few trifling repairs, 
but no water is discharged. 


Unless there is an actual outbreak of fire, this 
Grinnell system will not operate, but immediately 
a fire does happen, in no matter how remote a 
corner of the hold, forepeak, lazarette or other 
part of the ship, it is instantly extinguished by 
a powerful deluge of water, directed right at the 
heart of the blaze, automatically set in operation by 
the heat of the fire itself. 


This new type of fire protection is now at the 
service of the shipowner. It can be applied to 
new or old ships, whether cargo tramps or costly 
passenger liners. Our special Bulletin giving 
details of this system will be sent on application. 


Our Marine Department will gladly submit 
plans, estimates and proposals without cost or 
obligation. 


Providence, R. I. 


Q we : 
QE AUTOMATIC SPRINKLER SYSTEM 
The Factory-Assembled System 
a0 
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The “Fire-Gun’” for Marine Use is 
the subject of a bulletin issued by the 
Fire-Gun Manufacturing Company, 115 
Fourth avenue, New York. “The Fire- 
Gun puts out little fires before they get 
to be big ones. Fire-Gun is a new liquid 
pump which is positively double-acting 
from the first stroke until it is absolutely 
empty. Never pumps air; never sputters 
or drips, but shoots a solid stream 30 to 
40 feet; will stand roughest usage; never 
leaks nor fails to operate. Fire-Gun 
holds 25 percent more fluid than other 
hand extinguishers, and this extra fluid 
often saves the day. Fire-Gun Fluid is 
effective where water is useless; it will 
not deteriorate; it is a non-conductor of 
electricity ; does not freeze at 50 degrees 
below zero, and will not damage ma- 
chinery or delicate fabrics.” 


“Little David” Pnuematic Tools are 
described in the “Little David” catalogue 
published by the Ingersoll-Rand Com- 
pany, 11 Broadway, New York. “If you 
will watch a ‘Little David’ tool at work 
you will see that it is more speedy than 
others—enough so to justify its use on 
that ground alone. But if you measure 
the air consumed, you will find a power 
saving per unit of work—and continued 
service will show a marked decrease in 
the item of lost time due to breakage 
and expense of spare parts. Superior 
design and methods of construction 
make ‘Little Davids’ the most econom- 
ical air tools. The ‘Little David’ cata- 
logue tells all about them. Ask for a 


bb) 


copy. 


to be big ones. 


‘shipment. 


FIRE-G 


puts out little fires before they get 


INTERNATIONAL 


MARINE ENGINEERING 


The Ryerson High-Speed Friction 
Saw and other machinery for the ship- 
builder is described in Bulletin F, pub- 
lished by Joseph T. Ryerson & Son, Chi- 
cago, Ill. “The Ryerson High-Speed 
Friction Saw cuts all steel shapes used 
in the construction of ships in the quick- 
est possible time. Many shipbuilders in 
all parts of the world to-day are using 
this saw with complete success. Write 
for complete information and Bulletin 
F, also complete literature on machinery 
for the shipbuilder.” 


“Something New in Hollow Stay- 
bolt Iron” is described by Joseph T. 
Ryerson & Son, Sixteenth and Rock- 
well streets, Chicago, Ill., in a bulletin 
just published. This iron, “Ulster Spe- 
cial,” is described as follows: ‘Seam- 
less—the only hollow iron without sec- 
tions, longitudinally welded to secure 
the hollow feature. Every bolt length 
guaranteed not to split in heading, 
threading or driving, increases boiler 
shop output, reduces shop cost. All 
made from solid finished bar of identical 
‘Ulster Special, that is standard for 
staybolts on majority of leading rail- 
roads. Manufactured from finished bar 
without further heating or working; a 
tough, ductile and uniformly dependable 
iron insured. Locomotive time lost in 
the shop is costly—one protection is 
seamless hollow staybolt iron. Exact 
staybolt lengths furnished—saves cost 
of cutting, eliminates waste, facilitates 
handling. Sizes in stock for your rush 
requirements without extra charge; 
manufacturing facilities insure prompt 
Specify seamless hollow iron 
—insist on “Ulster Special’—there is no 
other hollow iron that is seamless.” 


THE 


UN 


FIRE GUN holds 25% more fluid 
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The “Fulflo” Duplex Circulating 
Pump is described in a catalogue pub- 
lished by the Fulflo Pump Company, 
Blanchester, Ohio. “Made in any de- 
sired capacity. Methods of holding de- 
vised to suit the installation conditions 
of the engine to which they are to be:ap- 
plied. We also manufacture Flocontrol, 
bilge pumps and centrifugal pumps for 
water circulation and for bilge pump 
purposes. All of these pumps absolutely 
retain their prime without aid of valve, 
and may be placed above the level of 
the liquid where desired.” 

“Urite High Speed Steel’ is the title 
of a booklet published by the Hercules 
Electric Steel Corporation, 137 Lafay- 
ette street, New York. “Urite High 
Speed Steel is a comparatively new 
product of the electric furnace, and con- 
tains besides tungsten, Vanadium, chro- 
mium, manganese, silicon and carbon, 
the important element uranium. In 
order to comply with the wishes of 
many of our friends we have published 
this catalogue, which gives a detailed 
description of the properties, manufac- 
ture, treatment and uses of Uranium 
High-Speed Steel. * * * Uranium 
is best introduced into the steel through 
the medium of an electric furnace. By 
means of this process the analysis of the 
steel is under absolute control. The 
well-known cleansing properties of the 
electric furnace, together with those of 
metal Uranium, give as pure a steel as 
it is possible to obtain. With a pure 
steel obtained by the electric method, 
and because of its Uranium content, 
we can with assurance say that Urite 
High-Speed Steel is second to none in 
the market at the present time. In 
many cases it will last twice as long as 
any other steel.” 


APPROVED BY 
UNITED STATES 
STEAMBOAT 
INSPECTION SERVICE 
AND BY 
UNDERWRITERS 
LABORATORIES 


than other hand extinguishers, and 
this extra fluid often saves the day. 


FIRE GUN is a new liquid pump 
which is positively double acting 
from the first stroke until it is ab- 
solutely empty. NEVER pumpsair. 
NEVER sputters or drips, but shoots 
a solid stream thirty to forty feet. 
Will stand roughest usage. 
leaks nor fails to operate. 


rate. 


NEVER 
TICs. 


FIRE GUN fluid is effective where 
water is useless. 
It is a non-conductor of elec- 
tricity. Does not freeze at fifty 
degrees below zero, and will not 
damage machinery, or delicate fab- 


It will not deterio- 


FIRE GUN MANUFACTURING CO., 


115-19 FOURTH AVENUE 


INCORPORATED 


NEW YORK CITY. 
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The Aldrich Marine Directory 


1919 EDITION 


Our 1918 MARINE DIRECTORY OF 
SHIPBUILDERS AND VESSEL OWNERS 
in the United States met such a long-felt 
want that we are publishing a new and 
enlarged edition which will be fully up to 
date. 
Under Shipbuilders is a list of all builders, 
both of steel, wood, and concrete vessels, 
names of leading officials and necessary 
information regarding the size, capacity, 
etc., of each yard. 
Under Vessel Owners are included names 
of leading officials, terminal points, dock 
superintendents, lists of vessels, etc. 

Fully Indexed 


Price $5 Postpaid. 
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HELP AND SITUATION AND 
FOR SALE 


Ias~ No advertisement accepted 
unless cash accompanies 
the order. 


Advertisements will be inserted under this 
heading at the rate of 4 cents per word for the 
first insertion. For each subsequent consecu- 
tive insertion the charge will be 1 cent per 
word. But no advertisement will be inserted 
for less than 75 cents. Replies can be sent to 
our care if desired, and they will be forwarded 
without additional charge. 


For Sale—Dismanted Wooden Tug- 
boat; hull, 110 feet long 22 feet beam, 
11.6 feet depth. Apply Purchasing 
Agent, L. I. R. R., Pennsylvania Sta- 
tion, New York. 


For Sale—One Wheeler Admiralty 
type Surface Condenser, 1,080 square 
feet cooling surface, and complete with 
I2 X I4 X I4 X 14 combined air and cir- 
culating pump. Condenser is in good 
operating condition and being displaced 
by larger unit. For further particulars 
address Texas Star Flour Mills, Galves- 
ton, Tex. 


Shipbuilder—Open for suitable re- 
sponsible position; last employed as 
Superintendent of hull construction: ca- 
pable man in drafting office. Over 29 
years’ varied experience, principally on 
small and light draft river work. Ad- 
dress Box 779, care of Martne Encr- 
NEERING. 


Marine Engineer and Draftsman, 
technical graduate with over eleven 
years’ experience in shipbuilding, of 
which seven years with American yards, 
desires responsible position here or 
abroad. Speak Italian and Spanish. 
Address Box 7, care of Martine Encr- 
NEERING. 


Superintendent, with broad, prac- 
tical shipyard experience, covering yard, 
shops, outfitting, drawing office and ad- 
ministrative departments, seeks position 
of responsibility where a good executive 
and organizer who is energetic and ca- 
pable is needed. Address Box 42, care 
of MartnrE ENGINEERING. 


Position Wanted as Chief Engineer 
of shipyard or plant building marine 
engines Or marine equipment. Now 
holding position of responsibility with 
large shipyard. Am thoroughly capable, 
energetic and a good executive. Have 
eighteen years’ practical shipyard ex- 
perience. Address Box 08, care of 
MARINE ENGINEERING. 


Position Wanted—Assistant to gen- 
eral superintendent of steel shipyard, 
thoroughly familiar with ship construc- 
tion and repair work, executive ability, 
technical training, practical experience 
in mold lift, ship fitting, erecting and 
fitting out. Address Box 725, care of 
MarInE ENGINEERING. 


Wanted—Position as Purchasing 
Agent; sixteen years’ experience—eight 
years railroad, eight years shipbuilding. 
New construction and reconstruction 
work. First-class references. Address 
Purchasing Agent, care of Martnr En- 
GINEERING. 
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General Superintendent or General 
Manager available, capable of taking 
charge of an up-to-date shipbuilding 
company ; covering new construction and 
repairs. Fourteen years’ experience in 
yards of Atlantic coast and Great Lakes; 
capable of furnishing complete organiza- 
tion; thirty-five years of age and mar- 
ried; references. Personal interview 
desired. Address General Superintend- 
ent, care of MARINE ENGINEERING. 


Ship Repairer, Builder, Naval Archi- 
tect, Marine Engineer and Estimator, 
twenty years’ experience in steel ship- 
building in all its branches, desires re- 
sponsible position with established ship- 
building or repairing plant. Up-to-date 
methods, coupled with economy for 
quick handling of large repair and con- 
version jobs. Experience in naval as 
well as all kinds of mercantile craft. 
Age 36; would go anywhere. Address 
Bow 998, care of MarINe ENGINEERING. 


Mechanical Engineer, with twelve 
years’ experience on marine work, de- 
sires change. Employed with Shipping 
Board since war started, but wishes to 
return to commercial work. Particularly 
experienced in the design of reciprocat- 
ing, steam and Diesel engines and aux- 
iliaries. Graduate of leading university, 
in both mechanical and electrical engi- 
neering. Address Commercial Work, 
care of MARINE ENGINEERING. 


Marine Refrigeration — All-around 
Engineer, Practical and Technical, with 
many years’ experience, marine (and 
land), with leading British firms, CO. 
and NH: systems, and all classes of 
cargo and provision carrying, who have 
ORIGINATED CO: refrigeration with 
British firm, desires post with American 
engineers to commence refrigeration in 
new shipbuilding. Can carry job 
through, 7. e., estimation, design (on 
blank sheet, not copy), manufacture, 
erection, running, etc. Address Marine 
Refrigeration, care of INTERNATIONAL 
MARINE ENGINEERING, 8 Bouverie street, 
London, E. C. 4. 


We Want Three Live Salesmen— 
One for each of the following divi- 
sions of our business: One man to 
represent us in the shipbuilding and 
ship chandlery trade; another to look 
after the export trade in New York 
City, and one calling on the heavy 
hardware jobbers. These three men 
must have the confidence of the prin- 
cipal buyers in their respective line 
and experience to guide them in lo- 
cating customers who are in the mar- 
ket for our product. We will assist 
them by carrying full-page advertise- 
ments in three of the most far- 
reaching trade journals in the coun- 
try, together with a direct mail ap- 
peal. If you are connected with a 
reputable house we want you to rep- 
resent us on a commission basis, sell- 
ing our product as a side line. Ad- 
dress Tackle Block Manufacturer, care 
of MARINE ENGINEERING. 
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Link Belt Silent Chain Drive is de- 
scribed and illustrated in a catalogue 
published by the Link Belt Company, 
Philadelphia, Pa. “Ten years ago the 
U. S. Rubber Reclaiming Company, of 
Buffalo, installed a 50-horsepower Link- 
Belt Silent Chain Drive. That drive has 
been operating ever since, 24 hours a 
day, carrying a 50 percent overload. If 
figured on the basis of a 10-hour day that 
drive has been in operation twenty-four 
years. Think of it! Twenty-four years 
of driving efficiency—unaffected by heat, 
cold or dampness, carrying 50 percent 
greater load than was intended—with 
never a slip, the load always cushioned 
and never a moment’s idleness for chain 
repairs. That’s Link-Belt Silent Chain 
Drive efficiency and service. It will 
prove itself ‘flexible as a belt, positive 
as a gear, more efficient than either,’ in 
your plant. Let us prove it.” 


“The Reilly Multi-Screen Feed 
Water Filter and Grease Extractor” is 
the title of Bulletin 600, just published 
by the Griscom-Russell Company, 2124 
West Street building, New York. “Con- 
densed steam from engine cylinders, 
heating systems, etc., is an ideal dis- 
tilled water for boiler feed and many 
manufacturing purposes, provided it is 
freed from oil, grease and other foreign 
matter in suspension. If this oil, or 
material in suspension, is allowed to 
enter the boiler, it forms a coating on 
the heating surfaces, necessitating the 
burning of additional coal, and often 
resulting in severe damage. The Reilly 
Multi-Screen Feed Water Filter and 
Grease Extractor efficiently removes 
this oil from the water. It is also suit- 
able for the removal of mud or sand 
from lake or river water when used for 
boiler feed.” 


The Ford “Tribloc” is described and 
illustrated in Catalogue 3, just published 
by the Ford Chain Block & Manufactur- 
ing Company, Second and Diamond 
streets, Philadelphia, Pa. “Dependable 
for heavy lifting. The Ford Tribloc, 
with its steel vitals, its positive, power- 
ful, holding mechanism, is something 
more than a mere lifting tool; it is a 
hoist that may be depended upon greatly 
to exceed its rated capacity. All these 
are attributes of every Ford Tribloc, 
and they are kept in the pink of condi- 
tion by reason of an independent dust- 
proof steel gear case and the damage- 
preventing loop hand-chain guide.” 


Small Tools are described in Cleve- 
land Hand Book No. 6, published by the 
Cleveland Punch & Shear Works Com- 
pany, Cleveland, Ohio. “In each succes- 
sive step in the manufacture of Cleve- 
land small tools—from the selection of 
material until the finished product 
leaves the workshop—great care is ex- 
ercised to see that every tool ‘measures 
up’ to the same high standard which 
has during the past twenty-five years 
made an enviable reputation for Cleve- 
lands as the Dependable Small Tools. 
Cleveland small tools are ‘made to make 
good’: therefore, when you _ specify 
Clevelands you are specifying small 
tools that are guaranteed to give maxi- 
mum of service. Every punching ma- 
chine should be adapted to use standard 
tools, as described in detail on pages 
4-7 of Cleveland Hand Book No. 6. 
May we send you a copy?” 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


APRIL, I919 


Cleveland No. x and No. 3 Wall 
Radial Drills are described by the 
Cleveland Punch & Shear Works Com- 
pany, Cleveland, Ohio, in a bulletin just 
published. “The power raising and low- 
ering device with which all Cleveland 
No. 3 Wall Radial Drills are equipped 
is conveniently located at the bottom of 
the standard column—is easily acces- 
sible and within the reach of the op- 
erator at all times. It governs a 6-foot 
vertical adjustment of the horizontal 
arm, and is operated by power obtained 
from the motive power of the machine. 
Cleveland wall radial drills can be fur- 
nished with either direct-connected 
motive drive or belt drive with counter- 
shaft.” 

G-E Apparatus at the plant of the 
Maryland Steel Company is described 
and illustrated in a circular published 
by the General Electric Company, Schen- 
ectady, N. Y. “G-E apparatus has a 
splendid record at the Maryland Steel 
Company. The double punch shown, 
with movable carriage, is but one of 
many applications of G-E motors at the 
shipbuilding plant of the Maryland Steel 
Company, Sparrow’s Point, Md. Re- 
peat orders year after year for a long 
time testify to the splendid satisfaction 
G-E motors and control devices have 
given under the exacting conditions met 
with in shipbuilding. Leading shipbuild- 
ing companies using G-E equipment find 
it is practically indestructible. A G-E 
motor made in 1893 is still driving the 
woodworking shop of the Newport 
News Shipbuilding & Dry Dock Com- 
pany, which has also used the same 
G-E motors since 1897 to drive some of 
its big drydock pumps. Our engineers 
will be pleased to go over your power 
problems with you. This places you 
under no obligation.” 
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“Why You Should Specify Chad- 
burn” is the title of a circular pub- 
lished by the Chadburn (Ship) Tele- 
graph Company of America, Troy, N. Y. 
“For scores of years our equipment has 
given the greatest satisfaction of all 
like equipment, until to-day more than 
12,000 vessels and liners are carrying it 
exclusively. All vessels built at the Hog 
Island and Federal Shipbuilding Com- 
pany yards are equipped with Chad- 
burn products, as are the ships of the 
U. S. Navy and the British Admiralty. 
Engine and twin engine telegraphs, 
stokehold telegraphs, engine revolution 
indicators (speed), steering telegraphs, 
docking and lookout telegraphs, alarm 
gongs, engine counters, etc. We are 
prepared to give estimate for complete 
installations. Prompt deliveries. Send 
for catalogue.” 

Kelly Rocking and Dumping Grates 
are the subject of Grate Catalogue C 
and Foundry Catalogue G, published by 
the Kelly Foundry & Machine Company, 
Goshen, Ind. These catalogues state 
that Kelly Grates are the boiler makers’ 
choice, and the reasons for this are 
stated to be as follows: Because Kelly 
knocking and dumping grates are backed 
by over twenty-seven years of experi- 
ence; because Kelly rocking and dump- 
ing grates are simple, substantial, eff- 
cient, and are favorably known through- 
out the steam power field; there are no 
complicated parts to get out of order; 
they are easily installed, and we guaran- 
tee every set to give perfect satisfaction 
in the strictest sense of the word. 
Furthermore, our large output of grates 
and boiler fronts allows us to make you 
a price that is right. You should have 
both our Grate Catalogue C and Foun- 
dry Catalogue G, with prices, in your 
files.” 


FOR SALE 


Triple Expansion Marine Engine 18” x 
32” x 54”’—42” stroke, complete with 


jet condenser. 


fifteen lake seasons in a wooden 
steamer of 3000 tons capacity. 
been thoroughly overhauled and is 


in A-1 condition. 
approximately 70 tons. 


Has been in service 


Has 


Shipping weight 


Windlass, 8 x 10 of Providence manu- 


facture, suitable for 134” stud link 


chain. 
' In first class condition. 


Both 


mediate delivery. 


subject to 


McDougall-Duluth Company 
Duluth, Minn. 


Arranged for capstan drive. 


inspection. 


Im-= 


Lloyds Classification. 


Steam-Operated Lighting Genera- 
tors are described in bulletins pub- 
lished by the A. R. Williams Machinery 
Company, Ltd., Toronto, Can. “The 
Watson engine generator equipment il- 
lustrated consists of a 744-kilowatt Wat- 
son generator, direct coupled to a Type 
A American Blower Company high- 
speed engine. Speed 600 revolutions per 
minute, 110 volts direct current. Wat- 
son generators are built up to the highest 
electrical standards, carry substantial 
overloads, and are covered by the most 
full and complete guarantees. The 
A BC Engine is complete with cylinder, 
lubricator, automatic pump oiling system 
and auto fly-wheel governor.” 


Marine Lighting and Signaling Ap- 
paratus is described in an illustrated 


bulletin published by the Benjamin 
Electric & Manufacturing Company, 
Chicago, Ill. “If there is one place 


where absence of electrical trouble is 
absolutely essential it is on shipboard. 
And in Benjamin Marine Lighting and 
Signaling Apparatus this advantage is 
definitely procured. In the Benjamin 
line all parts are standardized, insuring 
utmost interchangeability. For instance, 
junction boxes may be installed and 
the receptacles, connecting blocks, or 
switches and covers may be mounted 
later, as the locations require. This 
also applies to fixtures—all parts are in- 
terchangeable. Such flexibility insures 
ease and speed of installation, conveni- 
ence and protection in purchasing and 
absence of trouble when the ship is in 
service. We have just published a big 
illustrated catalogue covering all Benja- 
min electrical marine devices. You will 
find it interesting and thoroughly worth 
while. Write for a copy to-day.” 


FOR SALE 


Two (2) New Roberts Safety Water Tube 
Boilers 10 feet by 10 feet—63 square feet 


grate surface, immediate delivery—British 


For price and full 


particulars apply to Liberty Steamship 
Company, 17 State Street, New York City. 


Th 


Shipbuilders’ Hand Book 


by Harrison S. Taft 


Price 15/- 


For sale by 


BENN BROS., Ltd. 
8 Bouverie Street, London, E. C. 4 
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“How to Stop Leaks” is illustrated 
in booklet 75-D, published by the Joseph 
Dixon Crucible Company, Jersey City, 
N. J. “All leaks of ammonia, steam and 
gas waste power at a time when it is the 
duty of every one to conserve in every 
possible way. Dixon’s graphite pipe 
joint compound will effectually stop all 
leaks at joints in pipe lines. Simply be- 
cause the graphite lubricates the threads 
and makes it possible to turn joints up 
tighter than usual. Conversely, graphite 
permits joints to be opened with ease at 
any time—no broken fittings—no wasted 
hours.” 


Plymouth Manila Wrecking Cable 
for floating stranded vessels is described 
in a bulletin published by the Plymouth 
Cordage Company, North Plymouth, 
Mass. “Plymouth Manila Wrecking 
Cable is a hawser-laid rope with plenty 
of elasticity and minimum unlaying ten- 
dency, very important requirements in 
the floating and salving of stranded 
vessels. These cables are made from 
selected grades of manila fiber, and pos- 
sess extra strength and durability. They 
are consequently in popular demand 
and use in all waters. Salving of the 
American steamer Redondo, which re- 
cently went around at Dutch Point with 
a valuable cargo of nitrate from Chile, 
was successfully accomplished with the 
aid of two coils of 6-inch and one coil 
of 7-inch Plymouth Manila Wrecking 
lines, furnished through a distributor 
of Plymouth rope at Havana, Cuba. 
The estimated value of ship and cargo 
thus saved was $3,000,000, and Plymouth 
shares in the triumph accorded the con- 
tractor in Cuban press reports.” 


““Armco’ Iron Welding Rods” is the 
title of a booklet issued by the Page 
Steel & Wire Company, 30 Church 
street, New York. “The old theory that 
successful welding necessitates a choice 
of one from many compositions of weld- 
ing rods was based upon the assump- 
tion that welding rods should have ex- 
actly the same composition as the ma- 
terial to be welded. Experience has 
shown this to be wrong. Seldom is it 
possible or practical to determine the 
exact composition of the material to be 
welded, and even if it were, the melting 
of the rod and metal in the presence of 
surface impurities, gases from the torch, 
etc., so alters the original filler com- 
position that its true welding value is 
not the theoretical The chemists, 
metallurgists and research engineers of 
the American Rolling Mill Company and 
the Page Steel & Wire Company spent 
years of profound study and experiment 
in determining*the exact conditions ex- 
isting and the transformations taking 
place. Their results and actual com- 
mercial experience in welding have 
proven that one composition of rod in 
two tempers, one for oxy-acetylene and 
another for electric welding, meets 
every requirement. The advantage of 
using Armco Iron Welding Rods of a 
single composition in two tempers is ob- 
vious. A shop doing general welding 
work, instead of having to carry stocks 
of many compositions, can meet all re- 
quirements from a small stock of Armco 
Iron Rods, that takes up small space 
and involves only a small investment. 
Give Armco Iron Welding Rods at least 
a trial, and you will be pleased with the 
first cost, ease of manipulation and re- 
liability of the finished work.” 
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An Angle Bar Planing Machine is 
one of the machine tools described and 
illustrated in a catalogue published by 
Hilles & Jones Company, Wilmington, 
Del. Capacity to plane 8-inch by 8-inch 
by 5£-inch angles and smaller; to plane 
both edges of the angle at the same pas- 
sage through the machine to either a 
square or beveled edge. Fitted with a 
third tool for planing the heel of the 
angle. Provided with friction rollers 
of tough steel castings with serrated 
faces for gripping and driving the angle 
bar past the fixed cutting tools. Driv- 
ing is by 20-horsepower motor, fur- 
nished with reversing controller.” 


“Be Sure It’s a Brubaker” is the title 
of a circular published by W. L. Bru- 
baker & Bros., 50 Church street, New 
York. “There’s a reason—each Bru- 
baker lasts longer—taps more holes per 
tap. Staybolt taps may be similar in 
appearance, but when it comes to ser- 
vice records—well, that’s where Bru- 
baker taps are distinctive. A high-grade 
tap, beginning with the selection of 
tested steel and followed with up-to-date 
shop methods gained in making a better 
tap, insures more holes per tap by fully 
20 percent. Just ask us to place a Bru- 
baker in your shop for thirty days’ trial; 
you will soon learn the reason why so 
many leading shipyards specify ‘Bru- 
baker’ on their requisitions.” 


“The Sprague Adjustable Loop Sys- 
tem” is the title of a bulletin published 
by the Sprague Electric Works, 527 
West Thirty-fourth street, New York. 
This is a system of overhead electric 
freight-handling machinery for terminal 
sheds. The use of overhead systems in 
terminal sheds is advocated by Sir John 
A. F. Aspinwall, president of the Insti- 
tution of Civil Engineers, perhaps the 
most conservative body of engineers in 
the world. Part of his inaugural ad- 
dress is reproduced below: “Our ex- 
ports, again, cannot always be put on 
board ship at the moment of arrival 
alongside, as a vessel destined to call at 
many ports must have her cargo in sys- 
tematic order, not only in the order of 
the ports, but also in relation to the 
character and weight of the articles ex- 
ported. This means storage in transit 
sheds before loading, and the picking 
out, sorting and lifting, very often twice 
over, of the goods which have arrived. 
All these little points add to the neces- 
sity of eliminating hand labor, and doing 
by quick-acting machinery that which is 
necessary to hurry the vessel away to 
sea, and thus increase the number of 
voyages per annum. Electric overhead 
travelers, stich as are now used in the 
most modern railway transit sheds, with 
a longitudinal traverse of 450 feet per 
minute, and both across traverse and 
lifting speed of 150 feet per minute, are 
probably the most suitable appliances 
for this work inside the sheds, while 
outside there should be a liberal supply 
of quick-acting jib cranes. At the most 
modern railway goods stations, where 
the same goods have ultimately to be 
handled, these quick-acting appliances, 
in combination with the modern electric- 
ally-propelled platform trucks, have been 
the cause of great economies.” The 
Sprague adjustable loop system is pre- 
eminently the overhead system for ter- 
minal sheds, because it covers the whole 
floor area, eliminates all switches and 
avoids interference between the travel- 
ing hoists. Write for bulletins.” 
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MARINE SOCIETIES 


AMERICA 


AMERICAN SOCIETY OF NAVAL 
ENGINEERS 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND 
MARINE ENGINEERS 
29 West 39th Street, New York. 


NATIONAL ASSOCIATION OF ENGINE 
AND BOAT MANUFACTURERS 
29 West 39th Street, New York City. 


UNITED STATES NAVAL INSTITUTE | 
Naval Academy, Annapolis, Md. 


AMERICAN ASSOCIATION OF MASTERS, 
MATES AND PILOTS 

National President—John H. Pruett, 423 Forty- 
ninth St., Brooklyn, N. Y. 

National Treasurer—A. B. Devlin, 187 Ran- 
dolph Ave., Jersey City, N. J. 

National Secretary—M. D. Tenniswood, 308 
Vine St., Camden, N. J. 


THE AMERICAN SOCIETY OF MARINE 
DRAFTSMEN 


President—A. H. Haag, 5921 Walnut St., 
Philadelphia, Pa. 

Vice-President—W, A. Leavitt, Jr., New York 
Shipbuilding Corporation, Camden, N. J. 

Secretary—B. G. Barnes, 1596 North Ave., 
Bridgeport, Conn. 

Treasurer—J. B. Sadler, P. O, Box 987, Nor- 
folk, Va. 


MARINE ENGINEERS’ BENEFICIAL AS- 
SOCIATION NATIONAL OFFICERS 
National President—Wm. S. Brown, 356 Elli- 
cott Square Bldg., Buffalo, N. Y. 
National Secretary—Geo. A. Grubb, 356 Ellicott 

Square Bldg., Buffalo, N. Y. 
National Treasurer—Albert L. Jones, 38 Avery 
Avenue, Detroit, Mich, 


CANADA 


GRAND COUNCIL, N. A. OF M. E. OF 
CANADA 

Grand President—A. R. Milne, Kingston, Ont. 

Grand Vice-President—E, J. Belanger, Bien- 
ville, Levis. 3 

Grand Secretary-Treasurer—Neil J. Morrison, 
P. O. Box 886, St. John, N. B. 

Grand Conductor—J.. W. McLeod, 
Sound, Ont. 


Owen 


GREAT BRITAIN 


INSTITUTION OF NAVAL ARCHITECTS 
5 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS IN SCOTLAND 
89 Elmbank Crescent, Glasgow. 


NORTHEAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS 
Bolbec Hall, Westgate Road, Newcastle-on- 
Tyne. 


INSTITUTE OF MARINE ENGINEERS, 
INCORPORATED 
The Minories, Tower Hill, London. 
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Pneumatic Painting Equipment 
Saves Days in Painting the Huil 


tir orn emergence rate 


An ordinary laborer with a Spraco 
Paint Gun can do the work of 5-12 
experienced painters, and—do it 
better. A more uniform coat of 
aie) ae abi oe paint, every crevice covered, no 
i: S Reon as eee sf me waste of material. Good reasons 
ae ; to use_.a Spraco Pneumatic Painting 
Outfit. The fact that it pays for 
should prompt you 

to write us for details. 


oP aN aes 


ears 


Spray Engineering Co. 


Boston, Mass. 
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PAINLESS DENTISTRY 
for GEARS 


OU wouldn’t discharge the foreman if 
he lost a molar. Why scrap a gear just 
because of a few broken teeth? Why not 
fill in with new metal—as shown here— 


and recut? ‘This is only one of a thousand 
ways to oxweld and reduce costs. Ask us 
to send you the Bulletin that tells about the 
advantages of oxwelding in your industry. 


Oxweld Acetylene Company 
Newark, N. J. CHICAGO Los ANGELES 


Worlds Largest Maker of Equipment for 
Oxwelding and Cutting Metals 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING, 
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From battleship to skyscraper— 
“85% Magnesia’ conserves the Nation’s Heat 


HE BATTLESHIP’S mighty eff- 

ciency is measured by her abil- 

ity to exploit every pound of coal 

without waste. Consequently, all 

boilers and steam pipes must be in- 

sulated with the most effective Heat 
Insulation obtainable. 


For this purpose the U. S. Navy 
has, since 1888, specified “85% 
Magnesia” coverings on all its ships, 
—to defend their steam and con- 


serve their coal. The U. S. Ship- 
ping Board followed suit. 


For many years, our best-built 
mercantile ships and tugs have also 
used “85% Magnesia”’ for the same 
end. 


Our American locomotives are pro- 
tected by “85% Magnesia,” to con- 
serve steam and coal. Our most pro- 
gressive power-plants, big and small 
are already insulated with “85% 
Magnesia,” on boilers and pipes,— 
to get greatest power from least fuel. 


at 


George D. Crabbs, The Philip Carey Co. 


Alvin M. Ehret, Ehret Magnesia Manufacturi 


sit 
abet 


7) 


HE SKYLINE of New York, co- 
lossal and graceful, is equalled 

by no other city in the world. By 
day, a monument of commercial su- 
premacy. By night, a blaze of glory. 


But,—facing every wind, bare to 
every wintry blizzard, how are these 
towering skyscrapers kept warm? 
You, who perhaps can scarcely keep 
three floors warm, find those top- 
most office suites comfortable. Why? 


The Answer is:—Nine-tenths of all 
of New York’s largest buildings insu- 
late their heating systems with “85% 
Magnesia” coverings. 


Hundreds of miles of steam pipes, 
cutting through party walls, running 
under city streets, are thus protected. 


Every available particle of heat is 
delivered where it is needed. Other- 
wise, winter life in these giant struc- 
tures would be impossible. 


Executive Committee, W 
- Cincinnati, Ohio 


ng Co., Valley Forge, Penna. 


That same “85% Magnesia” insu- 
lation is used in the best made pub- 
lic buildings, institutions, hotels, 
apartment-houses, and in many 
thousands of residences, to exploit 
heat on least fuel. 


You are vitally concerned in the fact 
that “85% Magnesia” is the supreme 
Heat-Insulation and Coal Saver. 


Definite Proofs 


For two years the Mellon Institute of In- 
dustrial Research has conducted experiments 
to prove the definite degree of its efficiency 
under varying conditions of temperature and 
pressure. A Table of the Monthly Coal 
Savings in Dollars and Cents by use of “85% 
Magnesia” has been prepared by this Insti- 
tute, and the Magnesia Association will mail 
it to you for the asking. Also the illum- 
inating booklet, “Let ‘85% Magnesia’ De- 
fend Your Steam.” If you are an engineer 
or architect, ask us for the Specification 

for the scientific application of 
“85% Magnesia,” compiled jand 
endorsed by the above Institute. 


lletin Building 
Philadelphia, Penna. 


nas 
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Oil-Burning Vessels on the Great 
Lakes 

Two storage tanks of 10,000-barrel 
capacity, it is planned, will be built at 
Cleveland to provide crude oil for oil 
boats operated by the Emergency Fleet 
Corporation on the Great Lakes. About 
one hundred Government coal burners 
will be in operation on the lakes this 
season is the estimate of Walter M. 
Williams, Great Lakes assistant director 
of operations of the Emergency Fleet 
Corporation. Probably 154 Government 
oil-burning ships will be transferred to 
Atlantic service from the Great Lakes. 


New York Harbor Piers Not 
Utilized to the Best 
Advantage 
Large water-front areas of New York 
harbor, which should be available for 
the docking of vessels engaged in ocean 
commerce, are at present occupied py 

the various city departments. 

A short review of the available piers 
will show how well these might be 
utilized. For example, the pier at the 
foot of East Twenty-sixth street, now 
used by the Public Charities, is 707 feet 
long by 60 feet wide, covered. The Dock 
Department yard, at East Twenty-fourth 
street, might also be utilized for the 
building of large piers. The entire 
water front from Grand street to East 
Thirty-first street could be used for 
shipping were the shell reef, over which 
there is about 9 feet of water, removed. 
At the site of the present ferry slip at 
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the foot of Grand street another large 
pier could be built. 

The slip beside Pier 1, the water of 
which is over 30 feet deep, is at present 
utilized for barges only. Pier 32, North 
River, would also be a suitable situation 
for a large ocean steamship pier. Other 
pier sites now used by the city include: 
Fast River district, from Twenty-sixth 
street to Twenty-ninth street, an area 
large enough for about six piers; eleven 
piers and other water-front locations oc- 
cupied by the Fire Department; eight 
piers by the Health Department; two by 
the Naval Reserve, and four by the 
Water Supply, Gas and Electricity De- 
partments. 

At the time these various organiza- 
tions were first given the use of the 
present sites the efficient use of every 
foot of deep-water front along New 
York harbor was probably not as essen- 
tial as it is at present. The fact that 
these sites have in the past been used 
for projects which could be handled in a 
different manner should not deter future 
action regarding the reallotment of the 
water frontage. 


Capacity of Manchester Ship 
Canal 

The capacity of the Manchester Ship 
Canal, Manchester, England, as de- 
termined from the yearly report, shows 
that fully. 3,500,000 tons were carried 
upon this inland waterway. The re- 
ceipts show an increase of $600,000 to 
$700,000 over similar receipts for IQ17. 
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Australian Government Ship 
Company Self-Supporting 
The Austral Line of ships, bought 
by the Federal Government of Austra- 
lia, has paid for itself during the two 
years of operation and realized a profit 
of $75,000. During the first year the 
line made, above expenses, nearly $5,- 
000,000. The original cost of the ships 

was $9,832,500. 

This satisfactory accomplishment has 
been cited by several authorities ad- 
vocating Government management of 
American shipping operations. 


British Vessels Available for 
Pacific Trade to Australia 


Between the middle of January and 
April 1 the British Government reports. 
that eighty-four large vessels will arrive 
in Australian ports. April bookings to 
date show that at least 700,000 tons of 
overseas shipping is due. Of this amount 
it is calculated that 500,000 tons reached 
Sydney harbor in March. 


To Paris Via Vigo 


The London Times reports that a new 
Spanish railway is projected to run from 
Vigo to the French frontier, as part of — 
the American project for developing the | 
port of Vigo, by building docks and 
warehouses and all the equipment of a 
great commercial harbor. The realiza- 
tion of the project would give America 
a commercial entrance into Europe. 


WE HAVE MADE 


PROPELLERS 


FOR THE FOLLOWING CONCERNS: 


American and Cuban §S.S. Co. 

Baltimore Dry Dock & Shipbuilding Company 
Bethlehem Shipbuilding Corporation 

Canadian Vickers, Ltd. 

Federal Shipbuilding Company 

Hog Island Shipyard 

Manitowoc Shipbuilding & Dry Dock Company 
Newport News Shipbuilding & Dry Dock Co. 
New York Shipbuilding Corporation 

Norfolk and Washington Steamship Company 
Pocahontas Fuel Company 

Pusey and Jones Company 

Red “‘D” Line of Steamships 

Standard Shipbuilding Corporation 

Standard Motor Construction Company 
Standard Oil Co. of N. J. 


Which Proves 


that we can fill your requirements 
‘““WRITE FOR CATALOG” 


AMERICAN 
MancaneseE Bronze Company 


HOLMESBURG, PHILADELPHIA, U. S. A. 
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Comparison of Shipbuilding Costs 
in the British Isles, Canada 
and the United States 


Vice-President Powell, of the Bethle- 
hem Shipbuilding Corporation, reports 
that British shipbuilding costs are con- 
siderably lower than in the United 
States, probably as much as $100 a ton. 

Figures at hand show that in Canada 
labor and material costs are more than 
$50 a ton higher than British costs, on 
the basis of prices in effect before the 
armistice. The following table, pub- 
lished in the Montreal Star, contrasts 
the labor and material costs of Canadian 
and English companies based on an 
8,100-ton boat : 


Increase 
er 


England. Canada. d.w. Ton 
Steel plates and 
shapes, per ton $53.50 $98.28 
2,500 tons in 
8,100-ton d. w. 
WORKS Bacoooc00 133,750 245,700 $13.80 
Other hull ma- ; 
tenialamerets 114,000 195,000 10.00 
Engines & boil- 
ers labore 43,140 95,000 6.40 
Engines & boil- 
ers, material... 98,600 160,000 7.50 
Hull labor .... 148,700 267,660 14.70 
$52.40 
Ten Dutch Vessels Will Be 
Returned 
The Royal Netherlands Steamship 
Company and its subsidiary, the Royal 


Dutch Indian Mail, have received notifi- 
cation that ten of the vessels which 
were commandeered on March 20, 19018, 
by the United States Government will 
be returned during April. 
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INCORPORATIONS 


The Nashville Navigation Company, 
Nashville, Tenn., has been incorporated 
for the purpose of inaugurating boat 
service on the Cumberland River. The 
following officers have been elected: 
H. G. Hill, president; Eugene O. Harris, 
vice-president; Walter H. Clarke, sec- 
retary, and Randal Curell, treasurer. 

Announcement is made of the incor- 
poration of the American Mercantile 
Company, Inc., at Boston and Buenos 
Aires, for the purpose of carrying on a 
general export, import and transporta- 
tion business. Capital is entered as 
$150,000. Incorporators are Edmund H. 
Durgin, William H. Hodgkin and Geo. 
E. Kelleher, of Boston. 

The Mississippi Shipping Company, a 
$1,000,000 corporation which has been 
formed to furnish steamship service 
from New Orleans and other Gulf ports 
to all world ports, is announced as a 
strictly New Orleans and Middle West 
corporation. The officers of the com- 
pany are as follows M. J. Sanders, 
president; T. F. Cunningham, vice- 
president, and Rudolph S. Hecht, of the 
Hibernia Bank, New Orleans, secretary- 
treasurer. 

The Alabama Steamship + Company, 
Mobile, Ala., has been incorporated at 
$625,000 to conduct a general steamship 
and transportation business. Jewett M. 
Scott, C. G. Parlin and E. G. Ricarly 
are the incorporators. 
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The Steers Terminal Comyany, 17 
Battery Place, New York City, has 
been incorporated, with a capital of $50,- 
000, to carry on a wharfage and ware- 
house business. 

Chinese merchant men in San Fran- 
cisco have subscribed $3,000,000 for the 
establishment of a Chinese commercial 
organization to aid shipping. 

The Avance Navigation 
Inc., 32 Broadway, New York City, has 
been incorporated, with a capital of 
$50,000, by Frederick H. Simmons and 
L. E. Brown, to carry on transporta- 
tion and trade. 

The Job Shipping Corporation, Wil- 
mington, Delaware, has been incorpo- 
rated, with a capital of $600,000, to 
engage in commerce and navigation. 

The Bright Navigation Corporation 
has been formed, with a capital of $50,- 
000, by Ralph J. M. Bullowa, Alex 
Burg and L. E. Brown, 32 Broadway, 


Company, 


New York City, for trade and transpor- 


tation purposes. 

The National Steamship Lines, 
New Orleans, La., has been incor- 
porated, with a capital of $100,000, for 
the operation of vessels. The incorpora- 
tors are Vincent Gilroy, Winter Russell, 
Richard Townsend, Richard Chairello, 
Gus G. Chairello, Vincenzo Chairello 
and George Kimball. 


The Broad Steamship and Navigation ° 


Company, Inc., has been organized by L. 
EF. Conklin, F. C. Harris and W. W. 
Shack, 24 Stone street, New York City, 
with a capital of $25,000, to carry on a 
transportation and navigation business. 


STRATFORD SPECIAL NO. 1 MARINE OAKUM 


receives the highest classification of the American Bureau of Shipping and Lloyd’s Register of Shipping. 
ments of all of the United States Government specifications. 
ard of excellence and returnable at our expense if otherwise. 


It meets the require- 


For years we have guaranteed the quality of each bale to be stand- 
More of this grade Oakum has been used by the United States Goy- 


ernment and its contractors than all other makes combined, yet, not a single bale has been condemned or rejected, whereas it has 


replaced the condemned Oakum of almost every other make. 


GEORGE STRATFORD OAKUM COMPANY: 


WE ARE SPECIALISTS IN 


Our experience, quality and service are worth more to you than we ask, 


Jersey City, N. J. 


TAPERED OR BEVELED LINERS OR FILLERS FOR SHIPS 


IRVING IRON WORKS COMPANY, LONG ISLAND CITY, N. Y. 


makers OF [RVINGS SUBW. 


Fuel Cost Reduced 


from 70 to 80% without sacrificing 
control, 
Perfect combustion on Kerosene or 
1 lowest grade of Coast Distillate. 


reliability, flexibility or 


Sizes from 5 to 200 H. P. 
1 to 6 Cylinders 


TRADE 


MARK 


WOLVERINE 


“the Motor, With the Bore & Stro 


Kerosene 


The gasoline 
question has been 
solved by the 


WOLVERINE MOTOR WORKS 


Bridgeport, Conn., U. S. A. 


WAY GRATING THE RETICULATED KIND 
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ANTONIO C.PESSANO, Crainman oF Boano 
JOHN R.RUSSEL, Presioenr 

H.W. HOYT, Vice Presioenr & TREASURER 
J.A-UBS DELL, Vice Paes.& Gent MANAGER 

FG. MoRLEY, Secretary 


Steel Ship and Engine Builders 
Detroit, Michigan, Gl. S. A. 


Over sirty steel shtps have been butlt by us for over 
sea trade and fortp-etght are now under constructton. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


BUSINESS NOTES 


Charles W. Undehaun, formerly gen- 
eral Eastern sales manager for the 
Bailey-Drake Company, Chicago, IIl., 
has been appointed Eastern branch man- 
ager of the Black & Decker Manufac- 
turing Company, 105 South Calvert 
street, Baltimore, Md. 

The firm of Bloomfield & Bloomfield, 
6 Beacon street, Boston, Mass., is in a 
position to furnish valuable information 
regarding industrial management. Meyer 
Bloomfield, one of its organizers, took 
charge of the Industrial Service De- 
partment of the United States Shipping 
Board Emergency Fleet Corporation at 
the invitation of General Goethals, and 
has recently studied industrial condi- 
tions in Great Britain. 

J. F. Mackin, Columbus, Ohio, is rep- 
resenting the Black & Decker Manufac- 
turing Company, 105 South Calvert 
street, Baltimore, Md., throughout the 
entire State of Ohio. 

EF. S. Healey has been appointed man- 
ager of sales of the Epping-Carpenter 
Pump Company, Pittsburgh, Pa., in ad- 
dition to his office as chief engineer. F. 
S. Woods is now located.in New York 
City as Eastern Sales manager; Albert 
A. Scheuch has been appointed assistant 
sales manager, and Paul D. Goodman, 
formerly of the McClary-Jemison Ma- 
chinery Company, Birmingham, Ala., has 
been added to the sales personnel. 

Announcement is made by the Stew- 
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ard Davit & Equipment Corporation, 
17 Battery Place, New York, that Cap- 
tain John F. Blain has resumed his pre- 
war connection as Pacific coast agent, 
Coleman Building, Seattle, Wash. 


F. V. Sargent has been appointed dis- 
trict sales manager in the Boston terri- 
tory of the Cleveland Pneumatic Tool 
Company, Chicago, Ill. Mr. Sargent 
will succeed F. S. Egleston, with head- 
quarters at 182 High street, Boston, 
Mass. 

C. W. Johnson has been made as- 
sistant works manager of the West- 
inghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. 

V. L. Sanderson, who has been in 
charge of the Philadelphia district of 
the Terry Steam Turbine Company, 605 
Widener building, Philadelphia, Pa., 
since April, 1917, is now assisted by 
James H. Weir. 

The Steam Motors Company, Spring- 
field, Mass., Manufacturers of steam tur- 
bines, announces that it has appointed 
Raines Kessler and Louis Lanyi, trans- 
acting business under the name of the 
Engineering Service Sales Company, 
with offices at 8 West Fortieth street, 
as their New York representatives for 
the territory comprising the eastern por- 
tion of New York State, the northeast- 
ern portion of Pennsylvania, the northern 
half of New Jersey, and Connecticut 
west of the Connecticut River. 

The Chicago Pneumatic Tool Com- 
pany, Chicago, Ill., announces the dis- 
continuance of its office at Wichita, 


INTERNATIONAL 
COMPOSITIONS FOR IRON AND STEEL VESSELS’ 


May, 1919 


Kan., and the transfer of all stock to ~ 
the office at Eldorado, Kan. The com- 
pany has also established offices at Tulsa, 
Okla., at 313 Richards building, with 
warehouses at 102 North Cheyenne 
street. 

The Badenhausen Company, Philadel- 
phia, Pa., announces the opening of a 
sales office by A. D. Neeld, Jr, at 315 
Jenkins building, Pittsburgh, Pa., and 
another office under the management of 
J. F. O. Stratton, 1225 Marquette build- 
ing, Chicago, Ill. 

The Chicago branch of the General 
Asbestos & Rubber Company has estab- 
lished new offices at 14 North Franklin 
street, Chicago, Ill. This branch of the 
General Asbestos & Rubber Company, 
which has home offices. in Charleston, 
S. C., will carry a complete’ stock of the 
company’s products so that orders may 
be supplied promptly. 

Theodore R. Hermanson, formerly of 
the Harrison works of the Worthington 
Machinery Corporation, has become 
works manager of the Epping-Carpen- 
ter Pump Company, Pittsburg, Pa. 

The Wetmore Reamer Company will 
hereafter be known as the Wetmore 
Mechanical Laboratory Company, Mil- 
waukee, Wis. This company, after com- 
pleting contracts with various munition 
makers in Canada for the supplying of 
expanding reamers, hobs, taps, lathes 
and boring bar tools, is now resuming 
its former tool business. P. H. Dorr 
has been appointed secretary and sales 
manager. 
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TRADE PUBLICATIONS 


Whitlock Rope Schedules.—A new 
and useful set of rope schedules has re- 
cently been issued by the Whitlock Cord- 
age Company, 46 South street, New 
York City. The schedules are devoted 
to the company’s Whitlock All-Manila 
Rope, and consist of two tables, which 
are conveniently arranged for ready ref- 
erence. One table gives the sizes, both 
diameter and circumference; weights, in 
coils and per 100 feet; lengths, for full 
coils and feet in one pound, and 
strengths, both breaking strengths and 
working strains, the latter being figured 
at about 20 percent of the breaking 
strengths for efficiency in everyday ser- 
vice. In the other table is given the ap- 
proximate cost per 100 feet for all sizes 
of Whitlock All-Manila Rope from 3/16 
diameter to 8-inch circumference at basis 
prices from 10 to 30 cents per pound. 
This table is printed in black and red 
inks, the basis price and the item pound 
price of each size being printed in red 
ink, and the cost of 100 feet of each size 
given in black ink. At the foot are in- 
structions for obtaining costs per 100 
feet at prices higher and lower than 
those given in the tables, as well as for 
obtaining the cost of any number of feet. 
Figures in the table are calculated on 
the net weight of rope, and the tare is 
stated to average not over 1% percent. 
Whitlock Rope Schedules measures 9 
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The way to do it is to smear them with Dixon’s Gra- 
phite Pipe Joint Compound before replacing. 
compound never ‘‘sets’’ or hardens like cement. 
caps can be removed and replaced whenever desired, 
It will never be necessary 
to regrind them to get a steam-tight fit with the seats. 

Dixon’s Graphite Pipe Joint Compound is equally 
valuable for all threaded or flanged joints, for bolts and 
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It makes the tightest joints, prevents rust and corro- 
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inches by 11 inches, is substantially 
bound and varnished inside to prevent 
soiling, and will be found extremely con- 
venient for desk or counter use. Copies 
may be obtained from the Whitlock 
Cordage Company on request. 


“How to Start Airco Torches and 
Equipment for Oxy-acetylene Weld- 
ing and Cutting” is the title of a 34- 
page catalogue, illustrated in several 
colors, just published by the Air Reduc- 
tion Company, 120 Broadway, New York. 
“Tt is intended that this book shall sup- 
ply sufficient information to make it com- 
paratively easy for an operator to quickly 
and correctly connect up Airco-Vulcan 
torches and regulators and to operate 
them properly. On several of the pages 
also will be found suggestions for the 
welder, which, if carefully followed, 
should go far toward obtaining the best 
results from the Airco-Vulcan appa- 
ratus. Little difficulty should be ex- 
perienced in learning how to operate the 
Airco-Vulcan torches and equipment. In 
fact, when an occasional beginner fails 
to obtain satisfactory results at once, it 
is usually found that a little better un- 
derstanding of the apparatus so improves 
its operation as to entirely remove the 
trouble. If every oxy-acetylene operator 
would become thoroughly familiar with 
his torches and regulators much more 
satisfactory work could be accomplished. 

Many new tools and devices have been 
introduced in shops and manufacturing 
plants of late years, but few have proved 
as serviceable and successful as_ the 
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Oxy-Acetylene Torch. It is to be found 
in active use in the shipyard, the machine 
shop, the foundry, the repair shop, the 
steel mill, on construction work, in the 
railroad shop, in the repair garage—its 
application in the engineering world is 
universal. A multitude of men and 
women workers are using it with fine 
success.” 


Westinghouse New Annual Cata- 
logue.—The Westinghouse Electric & 
Manufacturing Company, East Pitts- 
burgh, Pa., has issued a complete cata- 
logue in which all of its electrical sup- 
plies are listed. In compiling the cata- 
logue every effort was exercised to make 
it of the greatest convenience to pur- 
chasers. The catalogue is made up of 
1,204 pages of description pertaining to 
the products of the company, and a score 
of other pages contain a complete cross 
index, an index of style numbers, and a 
table of “Approximate Cost Multipliers,” 
which enables one to figure the approxi- 
mate cost of all supplies listed. Al- 
though the book is called a catalogue it 
contains a vast amount of information 
of a technical and engineering nature. 
Practical suggestions for the use of 
many kinds of apparatus for the trans- 
mission and utilization of electric power 
are given. It is planned to issue this 
catalogue annually. The publication of 
this catalogue is quite noteworthy, as it 
is the first book of such a nature pub- 
lished by an electrical concern having 
the wide diversity of products sold by 
the Westinghouse Company. 


Why Rent Radio 
Apparatus ? 


K.[& C. apparatus is sold outright—and 
experience, times without number, has dis- 
closed that it quickly pays for itself. 


Many of the greatest liners that plow the seven seas are 
now equipped with K. & C. Radio apparatus. 
Governments are using it. 
world are equipped with it. 


Foreign 
Big land stations all over the 


The remarkable simplicity, extensive range and pos- 
sibility of buying the apparatus outright are the three 
prime factors which have brought K. & C. Radio ap- 
paratus into such broad general use. 


Let us tell you more about this apparatus which has 
proved so eminently satisfactory that the plant behind it 
has grown so rapidly that it is now conceded to be the 
largest in the world. Write us to-day for full particulars 
about K. & C. Radio apparatus. 


Kilbourne & Clark Manufacturing Company, Seattle, U. S. A. Cable 
Address, ‘‘Kilbourne”’ Branches, 149 Broadway, New York, N. Y., and 
No. 1 Drumm St., San Francisco, Cal., U. S. A. 
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Benjamin Marine Lighting and Sig- 
naling Apparatus is the subject of a 
catalogue just published by the Benjamin 
Electric Manufacturing Company, Chi- 
cago, Ill. “In this catalogue are illus- 
trated and described the Benjamin ma- 
tine lighting and signaling apparatus 
which are in general use in the ship- 
building industry. The wide experience 
of Benjamin engineers in laying out and 
manufacturing electric lighting and sig- 
naling apparatus has been recognized by 
both the engineers and builders in charge 
of America’s ship construction. In the 
Benjamin line all parts are standardized 
to the highest point in order that the 
utmost interchangeability may be pos- 
sible. Junction boxes may be installed 
and the receptacles, connecting blocks, 
or switches, and covers may be mounted 
later, as the locations require. The same 
applies to fixtures. In them all parts are 
interchangeable. Such flexibility insures 
ease and speed of installation, conveni- 
ence and protection in purchasing and 
absence of trouble when the ship is in 
service. To meet the demand for an in- 
sulation of a superior mechanical 
strength and insulating quality, current 
carrying parts of Benjamin marine fit- 
tings are mounted on bases of high heat 
molded insulating material. Both inter- 
changeability and improved. insulation 
are but one of a number of features con- 
tributing to Benjamin superiority, and 
are mentioned here because they are the 
two developments unanimously urged by 
shipbuilding engineers. Throughout 
this catalogue an individual number has 


| We Sell all Books on Marine Engineering 
Not Out of Print 


MARINE BNGINEERING 
6 EAST 39th STREET, NEW YORK 


UNION DRY DOCK & REPAIR CO. 


Vessel Repairs in Wood and Tron 


WEEHAWKEN, N. J. 


Dry Docks and Shipyard Adjoining West Shore Ferry 
TELEPHONE, 904-905 UNION 


INSIST ON HAVING 


JEFFERY’S MARINE GLUE 


In all the various grades it is the best for the money—the most service- 
Pound for pound it will go further and do a better and a_ more 
Do not be deceived by cheap imita- 
tions; see that the trade mark is on every package. 


Send for booklets: “‘*MARINE GLUE— WHAT TO USE AND HOW 
TO USEIT’’ and “‘HOW TO MAKE YOUR BOAT LEAK PROOF”’ 


L. W. FERDINAND & CO. 
Boston, Mass., U.S. A. 


able. 
lasting job than any other make. 


152 Kneeland St. 


The Invincible Nozzle 
Fire Department Supplies 
ANDREW J. MORSE & SON 


INCORPORATED 
221 HIGH ST., BOSTON; MASS. 


DIVING APPARATUS 


INTERNATIONAL 


MARINE ENGINEERING 


been given to each item, so that long de- 
scriptions in ordering are not necessary. 
Each device is listed as a unit, and in 
addition the several parts which com- 
prise it are listed separately. The Ben- 
jamin Electric Manufacturing Company 
welcomes correspondence on electrical 
marine devices of any character, and 
stand ready to assist in designing special 
units to meet unusual conditions.” 
Machinists’ Supply Catalogue No. 
gt has just been published by the 
Whitman & Barnes Manufacturing Com- 
pany, Akron, Ohio. “This catalogue 
covers the complete list of products 
manufactured by us in the machinists’ 
supply line—twist drills, reamers, 
wrenches and cotter pins. The mainte- 
nance of the quality of our products is 
the chief aim of our manufacturing or- 
ganizations, continuing uninterruptedly 
the policies established sixty-five years 
ago. At our Akron, Ohio, factory we 
manufacture carbon and high-speed twist 
drills and reamers exclusively. Out 
Chicago factory is devoted to the manu- 
facture of screw and drop-forged 
wrenches, spring cotters and special 
forgings. While we manufacture unre- 
lated lines of tools, their production is 
the output of two separate factories, 
each governed by its own organization 
of specialists. Correspondence will be 
facilitated and accurate information in- 
sured if you will use the list numbers, 
terms and descriptions accompanying 
the lists, both in the headings and foot 
notes. When referring to special tools 
or forgings give a concise description 
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and send sample or sketch showing di- 
mensions with your specifications. We 
invite your inquiries, specifications and 
orders, assuring you of our appreciation 
of any opportunity to quote prices and 
give information pertaining to our lines.” 

The De Laval Method of Purifying 
and Reclaiming Oils is the subject of 
Bulletin No. 103, published by the De 


-Laval Separator Company, 165 Broad- 


way, New York. “It tells a remarkable 
story of how the De Laval centrifugal 
oil purifier saves oil and insures longer 
of marine engines. Shipbuilders, ship- 
owners, designers, chief engineers and 
others interested in these vital problems 
are invited to send for the bulletin— 
no obligation is incurred.” 

Bituco Solution and Enamels are 
described in a circular published by the 
Bituco Manufacturing & Chemical Com- 
pany, Inc., 422 Commercial Trust build- 
ing, Philadelphia, Pa. “Bituco solution 
and enamels are especially adaptable to 
the preserving of coal bunkers, tank 
tops, peaks, inner bottoms or ballast 
tanks, fresh water tanks, wing tanks, 
bilges, chain lockers, engine and boiler 
seatings and foundations, etc. Bituco 
dries quickly with a hard enamel finish, 
and will not flake or crack. Bituco so- 
lution and enamel are the products of 
natural bitumens. They carry all the 
elements needed to protect iron and steel 
from corrosion, and should not be con- 
founded with materials of similar ap- 
pearance containing asphaltum or petro- 
leum residues. Bituco products are not 
soluble in gasoline.” 
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The Carwen Static-Dynamic Bal- 
ancing Machine is the subject of a 
circular published by the Carlson-Wen- 
strom Company, Erie avenue at Rich- 
mond street, Philadelphia, Pa. “With 
the rapid adoption of turbine-driven 
machinery, and the increased speed at 
which it is to-day considered safe to run 
almost all classes of machines, the ne- 
cessity of eliminating vibration becomes 
more and more important. With the 
general increase in speed, not only is 
there more stress, but the tendency to- 
wards vibration has become much 
greater, and consequently the damaging 
effects resulting have grown in propor- 
tion. The greater the speed at which a 
machine is run the less will be the 
amount of out-of-balance necessary to 
cause vibration, and the more intense 
the vibration the greater will be the ten- 
dency towards loosening of parts, open- 
ing of bearings, springing of foundation, 
etc. Therefore, it becomes a matter of 
great importance that machine parts that 
travel at a high rate of speed should 
operate without excessive vibration. No 
matter how carefully an electric arma- 
ture, automobile crankshaft, turbine 
rotor, centrifugal blower, in fact any 
machine traveling at high rate of speed, 
be made, it is practically an impossi- 
bility for it to leave the mechanic’s hands 
in true balance. Through the efforts of 
our engineers we are able to place on the 
market the latest type of the Carwen- 
Static-Dynamic Balancing Machine. 
With this latest creation it is possible to 
determine within a few moments the 
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exact plane of unbalance, together with 
exact amount of unbalance, by simply 
applying the readings of the machine to 
chart furnished, showing exactly the 
amount of metal to be added or re- 
moved, and at what points to produce a 
perfect running balance. The produc- 
tion obtained depends upon the size and 
weight of the object to be balanced. On 
small pieces it is very great. The entire 
process, for instance, of setting up an 
object weighing approximately 125 
pounds, measuring the unbalance and 
reading chart takes less than five min- 
utes in a Carwen machine, and the re- 
sult is better than that heretofore ob- 
tained with hours, sometimes days, of 
careful trial by the hit-and-miss method, 
and there is absolutely no guesswork 
about the reading.” 


Hanna Riveters are described and 
illustrated in a catalogue published by 
the Vulcan Engineering Sales Company, 
1755 Elston avenue, Chicago, Ill. “Is the 
portable riveter you are going to buy 
designed with an eye toward the con- 
venience of the operator, or is it so cum- 
bersome as to hamper and hinder his 
movements? Hanna riveters are made 
in many types and sizes, but in all of 
them the same fundamental principles 
have been retained. They are the result 
of careful study of actual operating con- 
ditions. Used in practically all ship- 
building plants throughout the country. 
Write for catalogue, which illustrates 
and describes these machines.” 


_ Motor Company’s Detroit plant. 


Quality of Material and Work- 
manship, Coupled with Prompt 
Delivery, keep us in the Front 
Rank as Manufacturers of 
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“Useful Knots and How to Tie 
Them.” Anyone who wishes to learn — 
how to tie knots of all kinds should 
write to the Plymouth Cordage Com- 
pany, North Plymouth, Mass., and ask 
for a copy of their illustrated booklet 
“Useful Knots and How to Tie Them.” 
It will be sent free to any of our readers 
upon request. 

Tests of the Badenhausen preheater 
type boiler are the subject of Bulletin 
No. to1, which has just been published 
by the Badenhausen Company, 1425 
Chestnut street, Philadelphia, Pa. This 
bulletin gives full details of tests of the 
Badenhausen boiler installed at the Ford 
The 
Badenhausen Company will be glad to 
send copies to anyone upon request. 

Air Compressors are described in 
Bulletin No. 3230, just issued by the 
Ingersoll-Rand Company, 11 Broadway, 
New York. “There’s a little something 
that enters into the building of an In- 
gersoll-Rand class ‘ER’ or ‘FR’ com- 
pressor that makes these small units 
stand out as superior in the test of rack- 
ing, constant service. It gives them a 
distinctive place in the field of small ma- 
chines, make them the first choice when 
it comes to the selection of an air com- 
pressor to fill a place of responsibility. 
Not only reliable, but also economical. 
Efficient design minimizes the power 
requirement and automatic features keep 
down the need of attendance. When 


you need a good, small air compressor 
investigate 
chines.” 
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Our rolling mills at Palmerton, Pa., are now prepared to 


furnish zinc ship plates and boiler plates of any desired 


dimensions and thicknesses and of just the right quality to 
best serve their purpose. 

This organization with its extensive resources and its 
seventy years of experience in the development and produc- 
tion of zinc products, has unusual advantages in meeting the 
needs of the ship building industry. 
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HELP AND SITUATION AND 
FOR SALE 


Ias~ No advertisement accepted 
unless cash accompanies 
the order. 


Advertisements will be inserted under this 
heading at the rate of 4 cents per word for the 
first insertion. For each subsequent consecu- 
tive insertion the charge will be 1 cent per 
word. But no advertisement will be inserted 
for less than 75 cents. Replies can be sent to 
our care if desired, and they will be forwarded 
without additional charge. 


For Sale—Two new 240-horse- 
power Skandia Pacific oil engines, with 
air compressor and shafting complete 
for auxiliary schooner installation. 
Wallace R. Foster, 100 Broadway, New 
York City. 


Wanted—Position as Purchasing 
Agent; sixteen years’ experience—eight 
years railroad, eight years shipbuilding. 
New construction and reconstruction 
work. First-class references. Address 
Purchasing Agent, care of Marine EN- 
GINEERING, 


Marine Engineer and Draftsman, 
technical graduate with over eleven 
years’ experience in shipbuilding, of 
which seven years with American yards, 
desires responsible position here or 
abroad. Speak Italian and Spanish. 
Address Box 7, care of Marine Encr- 
NEERING. 


Hull Draftsman—Nine years’ ex- 
perience, construction and detail, both 
naval and merchant vessels, desires posi- 
tion around New York. Present em- 
ployed. Address Hull Draftsman, care 
of Marine ENGINEERING. 


Position Wanted as Marine Super- 
intendent engineer, representing Ameri- 
can shipping interests in Southern Brit- 
ish ports. Thoroughly acquainted with 
places and methods of working. Ener- 
getic and trustworthy. Address Super- 


imtendent, care of Postoffice, Newport 
News, Va. 


Shipbuilder—Open for suitable re- 
sponsible position; last employed as 
Superintendent of hull construction; ca- 
pable man in drafting office. Over 20 
years varied experience, principally on 
small and light draft river work. Ad- 
dress Box 779, care of Marine ENcr- 
NEERING. 


Marine Refrigeration — All-around 
Engineer, Practical and Technical, with 
many years’ experience, marine (and 
land), with leading British firms, CO. 
and NH: systems, and all classes of 
cargo and provision carrying, who have 
ORIGINATED CO: refrigeration with 
British firm, desires post with American 
engineers to commence refrigeration in 
new shipbuilding. Can carry job 
through, i. ¢., estimation, design (on 
blank sheet, not copy), manufacture, 
erection, running, etc. Address Marine 
Refrigeration, care of INTERNATIONAL 
Marine ENGINEERING, 8 Bouverie street, 
London, E. C. 4. 
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Salesman Wanted—A large cor- 
poration has an opening for a high-grade 
oil salesman with a large acquaintance 
among the maritime trade, shipowners, 
chief engineers, etc., at the principal 
North Atlantic ports. Apply by letter, 
stating qualifications, to Box 97, care of 
MARINE ENGINEERING. 


For Sale—One Wheeler Admiralty 
type Surface Condenser, 1,080 square 
feet cooling surface, and complete with 
12 X 14 X I4 x 14 combined air and cir- 
culating pump. Condenser is in good 
operating condition and being displaced 
by larger unit. For further particulars 
address Texas Star Flour Mills, Galves- 
ton, Tex. 


Two Production Engineers, capable 
and experienced in handling material 
from mill to hull by economical, efficient 
system, desire connection in East or 
South. Highest recommendations from 
present associates. Bow 8, care of Ma- 
RINE ENGINEERING. 


Marine Oil Engines—Designer of 
large marine oil engines of the heavy 
duty type, decidedly successful with his 
engines; good organizer, at present de- 
partment head of large oil engine com- 
pany, wishes contract with shipyard. 
Address Oil Engines, care of Martine 
ENGINEERING. 


Marine Manager or Superintendent 
of Construction. Fifteen years’ broad, 
practical experience, at present holding 
important Government position in ship- 
building. Will consider worth-while 
proposition as above or will represent 
shipyard or manufacturer in New Work. 
Address Box 805, City Hall Station, New 
York. 


Consider this Advertisement if you 
wish a high-grade man. At age of 14 
entered three years’ apprenticeship in 
shipbuilding and attending Evening 
Technical School during that time; at 
age of 17 entered woodworking shop as 
machine hand; cabinetmaker and fore- 
man for three years. Spent one year in 
Technical School; graduated, received 
diploma; then one year on mechanical 
work, another year in Technical College ; 
graduated, received second diploma. 
Two years as Mechanical Draftsman, 
three years on designing and production 
engineering; for past two years on 
Emergency Fleet work as leading drafts- 
man on joiner work. Continuation of 
evening schools, keeping in touch with 
the latest and best books and trade pub- 
lications, have given me a broad knowl- 
edge of modern production methods. A 
young man of energy, knowledge and 
ambition, now in his thirty-first year, 
desires to make permanent connection 
with shipyard or industrial organization 
in exectitive position, preferably com- 
bination of steel and woodworking in 
planning department or on production 
work. Address Production, care of 
MArtINr ENGINEERING. 
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Foreman Loftsman wanted by a 
shipyard in the North Atlantic District 
building steel vessels for the United 
States Shipping Board. Only an ex- 
perienced competent man required. In 
writing, please state fully experience, 
training, and give reference, together 
with salary expected, addressing letters 
to Box 456, care of MarINE ENGINEERING, 


Sturtevant Steam Engines are de- 
scribed in a special catalogue, No. 230, 
just published by the B. F. Sturtevant 
Company, Hyde Park, Mass. “Sturte- 
vant steam engines are now made in two 
types only—VS-7 and VS-8 (vertical, 
single cylinder). All others have been 
eliminated to enable us to meet the de- 
mand for these two types. The differ- 
ence between these two is one, of lubri- 
cation—VS-7 is forced feed—both sys- 
tems have their friends. These engines 
were designed to fulfill the United States 
Navy specifications, which means that 
they must have the utmost reliability 
under all conditions of service. Our en- 
gine department was 100 percent en- 
gaged in Government work, and we are 
proud of the fact that our standard en- 
eines were accepted without a single 
alteration. These engines are both used 
for direct connection to blowers, fans, 
generators and for independent power 
service, automatic and throttling.” 


Small Tools are described in Cleve- 
land Hand Book No. 6, just issued by 
the Cleveland Punch & Shear Works 
Company, Cleveland, Ohio. “In each 
successive step in the manufacture of 
Cleveland small tools—from the selec- 
tion of the material until the finished 
product leaves the workshop—great care 
is exercised to see that every tool ‘meas- 
ures up’ to the same high standard which 
has during the past twenty-five years 
made an enviable reputation for Cleve- 
lands as the dependable small tools. 
Cleveland small tools are ‘made good to 
make good’; therefore, when you specify 
Clevelands you are specifying small 
tools that are guaranteed to give a 
maximum of service.” 


Kitchen’s Patent Reversing Rud- 
ders are described in an illustrated 
catalogue published by Mr. Gordon TEL, 
Fraser, 747 Royal Liver building, Liver- 
pool. “These reversing rudders give 
direct and instantaneous control of the 
ship from the bridge without reference 
to the engine room. For running long 
distances at anything less than full speed 
an engine room telegraph will, of course, 
still be required, but it will not be neces- 
sary to use it for maneuvering purposes 
in confined waters or in docks and har- 
bors. The increased power to manetver 
given by the reversing rudders will en- 
able many ships now dependent on tugs 
to dispense with their services. Fitted 
to tugs the rudders will be especially 
useful. It should be noted that the rud- 
ders enable a ship to be controlled in a 
current or a tide race equally as well as 
in still water. They give a ship steerage 
way when going slower than the current 
but in the same direction.” 
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HULL DRAFTSMEN 


Positions open for Grades A and B 


Draftsmen with knowledge of struc- 
tural and general arrangement plans, 
also ordering of material. 


* 


THE LAKE TORPEDO BOAT COMPANY 
BRIDGEPORT, CONN. 


PRACTICAL MARINE ENGINEERING 


(SEVENTH EDITION) 
By Rear Admiral C. W. DYSON, U.S. N. 


This book is devoted exclusively to the practical side of 
marine engineering and is especially intended for engineers 
and students and for those who are preparing for examina- 
tions for marine engineers’ licenses for all grades. It gives 
complete details regarding marine engines and all that per- 
tains to them, together with much information regarding 
auxiliary machinery. It covers the general subject of cal- 
culations for marine engineers and furnishes assistance in 
mathematics to those who may require such aid. 


PRICE, $6.00 


FOR SALE MARINE ENGINEERING 
6 EAST 39TH STREET, NEW YORK CITY 


FOR SALE 


Triple Expansion Marine Engine 18” x 
32’ x 54’’—42” stroke, complete with 
jet condenser. Has been in service 
fifteen lake seasons in a wooden 
steamer of 3000 tons capacity. Has 
been thoroughly overhauled and is 
in A-1 condition. Shipping weight 
approximately 70 tons. 


Windlass, 8 x 10 of Providence manu- 
facture, suitable for 134” stud link 
chain. Arranged for capstan drive. 
In first class condition. 


Both subject to inspection. Im- 
mediate delivery. 


McDougall-Duluth Company 
Duluth, Minn. 


TECHNICAL AND 
PRACTICAL MEN 


Complete organization of Technical and Prac- 
tical Shipbuilders, steel or wood, with large ex- 
perience covering all departments. At present 
employed. Would consider offers from ship- 
yard. 


Complete or partial force. A-1 recommenda- 
tions. Principals only. 


Address EXECUTIVES, 
Care of MARINE ENGINEERING. 


WANTED 


Bound Volumes of 


MARINE ENGINEERING 
for the years 1912-13-14-15-16-17 


Address, giving price asked, 
“E.L.S.,’’ care of MARINE ENGINEERING 


NEW MARINE OIL ENGINES 


for sale—6 100 H. P. absolutely 
new Marine oil engines Fair- 
banks Morse C. O. semi Diesel 
engines complete with air and 
electric starting devices. 


For information write 


Room 702, Security Building 


ST. LOUIS, MO. 


The 


Shipbuilders’ Hand Book 


by Harrison S. Taft 


Price 15/- 


For sale by 


BENN BROS., Ltd. 
8 Bouverie Street, London, E. C. 4 
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The Camden Iron Works, Camden, 
N. J., engineers, iron founders and ma- 
chinists, has just issued a catalogue de- 
scribing the following: “Cast iron pipe, 
flanged pipe, castings up to 130,000 
pounds, made and machined; cast iron 
rams up to 35 feet long. Hydraulic 
tools for boiler and plate shops, punches, 
shears, riveters, accumulators, pumps, 
flanging presses, forging presses, hy- 
draulic cranes, keel benders, plate bend- 
ers, angle benders, manhole punches. 
Centrifugal pumps, single and multiple 
stage, for clear water, drainage, sewage, 
chemicals; pumps with horizontal shafts 
and with vertical shafts, non-corrosive 
impellers; circulating pumps; direct- 
acting steam pumps for high pressures.” 


Staybolt Taps are described by the 
Pratt & Whitney Company, 111 Broad- 
way, New York, in a circular just pub- 
lished. “Like all P & W small tools, 
Pratt & Whitney staybolt taps are liked 
for their nice working qualities and their 
exceptionally long life of service. They’re 
not only good when new, but are heat 
treated and seasoned to maintain this 
goodness. Because they cut threads ac- 
curately and cleanly with the least ex- 
penditure of time and effort, these better 
taps are favorites in the shop. If you’ve 
used them before you know just how 
good they are. If you haven’t, send us 
your first order—we know you'll be back 
for more. They’re carried in stock in 
our sales rooms in all large cities as 
listed here.” 5 


Dependable Deck Machinery is de- 
scribed by the American Clay Machin- 
ery Company, Bucyrus, Ohio, in a cata- 
logue recently published. “This is a de- 
pendable line of deck machinery, espe- 
cially designed to meet exacting Govern- 
ment requirements and built to pass 
rigid Government inspection. This line 
is ‘Built Right and Runs Right. So 
satisfactory was it in design and con- 
struction that the largest sales ever made 
of this class of equipment were sold for 
Government ships. Each machine is 
built in quantities on the interchangeable 
parts plan, and prompt shipments are 
possible. The tine includes winches, cap- 
stans, steering engines, windlasses, etc. 
We solicit correspondence and will be 
pleased to refer to users of our line.” 


The Wager Furnace Bridge Wall is 
described in Booklet M, just issued by 
the Wager Furnace Bridge Wall Com- 
pany, Inc, 149 Broadway, New York. 
“The Wager furnace bridge wall has 
proved its value in actual use under all 
conditions. It has been giving eco- 
nomical service for years without re- 
pairs in the fleets of many of the steam- 
ship and railroad companies, as well as 
scores of ships for the United States 
Government. Equally serviceable for 
marine or stationary boilers using either 
hard or soft coal. Send for Booklet M, 
containing information of vital interest 
concerning boiler efficiency, together 
with a list of installations, which is in 
itself the strongest kind of endorsement 
of the Wager furnace bridge wall.” 
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The Fire-Gun is described and illus- 
trated in a bulletin published by the 
Fire-Gun Manufacturing Company, 115 
Fourth avenue, New York. ‘The Fire- 
Gun puts out little fires before they get 
to be big ones. Fire-Gun is a new li- 
quid pump which is positively double 
acting from the first stroke until it is 
absolutely empty. Never pumps air; 
never suptters or drips, but shoots a 
solid stream 30 to 4o feet; will stand 
roughest usage; never leaks nor fails 
to operate; Fire-Gun holds 25 percent 
more fluid than other hand extinguish- 
ers, and this extra fluid often saves the 
day. Fire-Gun fluid is effective where 
water is useless; it will not deteriorate; 
it is a non-conductor of electricity; does 
not freeze at 50 degrees below zero, 
and will not damage machinery or deli- 
cate fabrics.” 


Vulcan Drop-Forged Chain Pipe 
Vises are described by J. H. Williams 
& Company, 63 Richards street, Brook- 
lyn, N, Y., in a booklet just published. 
“These vises are unbreakable, compact, 
rapid in action and positive in gripping 
pipe. They are attachable anywhere— 
any handy bench, post or other support 
will serve. They are made entirely of 
wrought steel, the drop-forged jaws are 
saw-tempered for file sharpening, and 
the hand-made chains are of the same 
superior quality as those of our well- 
known “Vulcan’ and ‘Agrippa’ chain 
pipe wrenches. Adjustment is quickly 
effected by engaging the projecting 
rivets of the chain with a series of 
stepped bosses on the base, when the 
pipe may be instantly locked in an un- 
breakable grip by a turn-of the handle. 
Vises in three sizes for ™%- to 8-inch 
pipe. Remember, Williams’ chain pipe 
tools have been standard for nearly 
half a century—they are all backed by 
our absolute and unconditional guaran- 
tee of service.” 


Boyer Pneumatic Hammers are de- 
scribed by the Chicago Pneumatic Tool 
Company, Fisher building, Chicago, IIl., 
in Bulletin 124. Little Giant ball-bear- 
ing drills are described in Bulletin No. 
127, and Chicago pneumatic compressors 
are described in Bulletins 34-N and 
34-M. We quote as follows: “Boyer 
pneumatic hammers—standard the world 
over wherever pneumatic hammers are 
used. Workmen like the ‘Boyer’ because 
it helps them to do more and earn more. 
Boyer hammers are made for riveting, 
chipping, calking, scaling, etc. Little 
Giant ball-bearing drills—in work ac- 
complished, economy of air and dura- 
bility—Little Giant drills have consist- 
ently proved themselves the best among 
portable air drills. Made in a wide va- 
riety of styles and capacities, both re- 
versible and non-reversible types. Chi- 
cago pneumatic compressors, built for 
better service—they give it. A com- 
plete line, embracing over 300 distinct 
sizes and types, assures the right com- 
pressors for any service requirement. 
Prompt deliveries are again possible. 
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MARINE SOCIETIES 


AMERICA 


AMERICAN SOCIETY OF NAVAL 
ENGINEERS 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND 
MARINE ENGINEERS 
29 West 39th Street, New York. 


NATIONAL ASSOCIATION OF ENGINE 
AND BOAT MANUFACTURERS 
29 West 39th Street, New York City. 


UNITED STATES NAVAL INSTITUTE 
Naval Academy, Annapolis, Md. 


AMERICAN ASSOCIATION OF MASTERS, 
MATES AND PILOTS 

National President—John H. Pruett, 423 Forty- 
ninth St., Brooklyn, N. Y. 

National Treasurer—A. B. Devlin, 187 Ran- 
dolph Ave., Jersey City, N. J. 

National Secretary—M. D. Tenniswood, 308 
Vine St., Camden, N. J. 


THE AMERICAN SOCIETY OF MARINE 
DRAFTSMEN 

President—A. H. Haag, 5921 Walnut St, 
Philadelphia, Pa. . 

Vice-President—W. A. Leavitt, Jr., New York 
Shipbuilding Corporation, Camden, N. J. 

Secretary—B. G. Barnes, 1596 North Ave., 
Bridgeport, Conn. 

Treasurer—J. B. Sadler, P. O, Box 987, Nor- 
folk, Va. 


MARINE ENGINEERS’ BENEFICIAL AS- 
SOCIATION NATIONAL OFFICERS 
National President—Wm. S. Brown, 356 Elli- 

cott Square Bldg., Buffalo, N. Y. 
National Secretary—Geo. A. Grubb, 356 Ellicott 
Square Bldg., Buffalo, N. Y. 
National Treasurer—Albert L. Jones, 38 Avery 
Avenue, Detroit, Mich. 


CANADA 


GRAND COUNCIL, N. A. OF M. E. OF 
CANADA 
Grand President—A, R. Milne, Kingston, Ont- 
Grand Vice-President—E, J. Belanger, Bien- 
ville, Levis. 

Grand Secretary-Treasurer—Neil J. Morrison, 
P. O. Box 886, St. John, N. B. 
Grand Conductor—J. W. McLeod, 

Sound, Ont. 


Owen 


GREAT BRITAIN 


INSTITUTION OF NAVAL ARCHITECTS 
6 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS IN SCOTLAND 
89 Elmbank Crescent, Glasgow. 


NORTHEAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS 
Bolbec Hall, Westgate Road, Newcastle-on- 


Tyne. 


INSTITUTE OF MARINE ENGINEERS, 
INCORPORATED 
The Minories, Tower Hill, London. 
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This Big Creosoting Plant is Covered with “859G Magnesia” 


This is only one of the many fields wherein “85% 


HE admitted supremacy of “85% Magnesia” 
for the covering of steam pipes and boilers has 
led to its adoption for many other fuel-saving pur- 
poses. The illustration shows the large pole creosot- 


ing plant of the L. & N. R. R. Co., at Gautier, Miss. 


The tanks are 135 feet long ee 7 feet diameter 
and the poles are pushed on trucks right into the 
tanks which are then hermetically closed. Steam is 
forced in to season the wood. ‘This is followed by 
hot creosote oil. 


The treatment lasts for several hours, during 
which time the necessary temperature is main- 
tained by the “85% Magnesia” coverings, resulting 
in a large saving of coal over the old way, whereby 
it was necessary to heat the Creosote continuously 
during the entire operation. 


In addition to the tanks themselves, the steam 
boilers, pipes, valves, flanges and fittings are all 
covered with “85% Magnesia.” 


Magnesia”’ is daily demonstrating its efficiency as a 
heat-saver, not only in chemical but in manufactur- 
ing plants of all kinds. For covering pipes, stills, 
receivers and all carriers or containers of heat, 
“85% Magnesia’ stands alone for maximum heat- 
saving efficiency, durability, and in actual cash-per- 
year return on the investment. 


ASK FOR THE PROOFS 


For two years the Mellon Institute of Industrial Research 
has conducted experiments to prove the definite degree of its 
efficiency under varying conditions of temperature and pres- 
sure. A Table of the Monthly Coal Savings in Dollars and 
Cents by use of “85% Magnesia” has been prepared by this 
Institute, and the Magnesia Association will mail it to you 
for the asking. Also the illuminating booklet, “Let ‘85% 
Magnesia’ Defend Your Steam. If you are an engineer Or 
architect, ask us for the Specification for the scientific 
application of ““85% Magnesia,” compiled and 
endorsed by the above Institute. 


MAGNESIA ASSOCIATION of AMERICA 
Bulletin Building, Philadelphia, Pa. 


Executive CommitrEg, Wm. A. Macan, Chairman 
George D. Crabbs, The Philip Carey Co. Cinncinati, Ohio 
J. R. Swift, The Franklin Mfg. Co. Franklin, Pa. 
Alvin M. Ehret, Ehret Magnesia Mfg. Co. Valley Forge, Pa. 
R. V. Mattison, irs Keasbey & Mattison Co. Ambler, Pa. 


BY 
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The Atlas Soot Blower is the sub- 
ject of a circular issued by Albert Otto 
& Sons, Inc., tor Park avenue, New 
York. “Many devices have been in- 
vented to overcome the soot, but all were 
lacking in efficiency, due to faults in 
construction and method of operation 
until the advent of the Atlas soot blower, 
which embodies the following points of 
efficiency: 1, it cleans in the logical di- 
rection, viz., with the draught and not 
against, thereby blowing the soot up the 
stack and not back on the rear plates; 
2, it is operated from the front, always 
under the eye of the engineer; 3, it 
reaches every part to be cleaned with 
dry steam, and does the work thor- 
oughly; 4, there is no obstruction on the 
smokebox floor, the handle being in posi- 
tion only when the blower is in use; 5, 
it may be quickly, easily and economic- 
ally installed, even when boiler is under 
full pressure; 6, its saving in coal and 
increase in speed of vessel has proven on 
official tests to amount to 10 percent and 
over. An Atlas soot blower is abso- 
lutely essential where superheaters are 
used. Without one the tubes get sooted 
up immediately and the superheater is 
practically useless. Thousands of Atlas 
blowers (under the English trade name) 
are now doing efficient service in the 
British Admiralty and mercantile ma- 
rine, conserving coal, increasing heating 
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surface efficiency and actual speed of 
ships. Naval authorities pronounce the 
Atlas the most efficient appliance of its 
kind yet devised. The British Admiralty 
is now using it to the exclusion of all 
other makes, and are taking practically 
the entire output of the English manu- 
facturers.” 

The Standard Cutting Torch, Style 
C. made by the General Welding & 
Equipment Company, 107 Massachusetts 
avenue, Boston, Mass., is described in a 
circular just published. “The construc- 
tion of a first-class tool should combine 
two essentials: First, efficient and eco- 
nomical work; second, easiness of re- 
pairs and maintenance, so that the op- 
erator can do everything himself, making 
him independent of the manufacturer. 
Both essentials are covered with our 
cutting torches. First, they are used 
by the thousands and by the most promi- 
nent concerns, which proves their effi- 
ciency; second, all essential parts are 
easily accessible and exchangeable, and 
by carrying a few spare parts even a 
smashed cutter can be fixed up like new 
in less than one-half hour by your own 
man. Many concerns standardized on 
our cutters impressed by their mar- 
velous and simple construction.” 

Terry Cargo Cranes are described 
in Bulletin 3, published by Edward F. 
Terry Manufacturing Company, Grand 
Central Terminal, New York. “We have 
a large and varied experience in the de- 
sign and manufacture of hoists and 
cranes, and will gladly assist prospec- 
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tive customers in the study of their re- 
quirements and in the preparation of 
plans for wharf development and freight- 
handling equipment. And we would call 
attention to a fact frequently overlooked, 
that in order to obtain complete co- 
ordination of cargo-handling operations, 
together with minimum cost of handling 
and best use of storage space, it is 
necessary that the proper type of han- 
dling equipment be selected at the very 
beginning, and that the wharf or pier 
and its shed should be designed to pro- 
vide for such equipment.” 

Castings, Shipfittings, Forgings, 
made by the American Standard Ship- 
fittings Corporation, 115 Broadway, New 
York, are described in a bulletin the 
company has just issued. 

The Steam Motor manufactured by 
the Steam Motors Company, Springfield, 
Mass., is described in Bulletin No. 5 just 
issued. “The outstanding feature of the 
steam motor is that it is not a complete 
turbine in itself, but when connected to 
its driven member becomes an integral 
part of the complete unit, making pos- 
sible the ideal compact two-bearing unit 
with any standard design of driven ap- 
paratus. There are no new or experi- 
mental features introduced in the design, 
but the arrangement of the machine as 
a whole is a rational and logical de- 
parture from the accepted turbine prac- 
tice; the effect of which is to eliminate 
the inherent weaknesses of the three or 
four bearing design while maintaining 
all the advantages of the turbine drive.” 


[a 


Prest-O-Lite Service Never Depreciates 


More than 40 Plants and Warehouses Ready to Serve you 


PREST-O-LITE Service never wears out or grows obsolete and you never 


can outgrow it. 


Of what other manufacturing facility is this true? . 
Once you subscribe to PREST-O-LITE Service it is yours for life—a definite, 
permanent, transferable right which fits the varying requirements of your 


business perfectly 


as flexible as a sectional bookease. 


DISSOLVED ACETYLENE 


The Universal Gas with the Universal Service 


Physically, a self-contained all-purpose unit of ideal form— 
portable, sturdy, accessible anywhere. s 
Technically, the one component gas which satisfactorily, 
simply, and economically performs all heating operations, 
from the heaviest welding and cutting to the lightest 


soldering and brazing. 


Legally, a clean-cut, life-long obligation which the 


Company is bound to fulfill. 


Your rights are transferable 


any time, to anyone, without notice to us. 


Thanks to PREST-O-LITE’s part in the war, our sub- 
scribers may draw upon a plant and cylinder equipment 
not equalled for size and quality anywhere in the world. 


Better write us about it—there are ample facilities 


right near you. 


THE PREST-O-LITE CO., Inc., General Offices, 30 East 42nd St., New York 


Kohl Building, San Francisco 
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“The Emergency Rope” is the title 
of an article published in the May issue 


of Plymouth Products, issued by the 
Plymouth Cordage Company, North 


Plymouth, Mass. “A structural iron 
worker writes: ‘In the winter of 1919 
I had the contract to erect a girder 
bridge over the Lehigh Valley Railroad 
tracks a few miles below Pittston, Pa. 
The girders weighed over 18 tons each. 
We rigged up with triple blocks, bought 
a new 14-inch manila rope and made 
ready to erect ona Sunday morning with 
a gang of eight men, paying each one 
dollar an hour, or double time. Just 
imagine how I felt when I saw my new 
line part without budging one end from 
the railroad tracks. Of course, all of my 
work on that day and the day previous 
went for naught and added a consider- 
able item of expense to the job and put 
me on the losing end. I bought another 
500 feet of 114-inch manila rope made by 
the Plymouth Cordage Company, and 
rigged up again for the following Sun- 
day and erected my job without any 
further trouble. For some reason the 
county engineer would not permit me to 
set the anchor bolts, and as the weather 
was very cold about that time it caused 
considerable contraction of the steel. 
Consequently, when I came on the job 
one morning I found the bridge had 
shifted about 1 inch out of center, and 
was at a loss to get it back, as I had 


only one jack and very little blocking. I 
had the floor system all in and bolted 
up solid, which made the job somewhat 
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heavy to handle, it weighing, complete, 
about 55 tons. The only thing I could 
do was to take a chance on picking one 
end up with the gin pole, which was still 
in place, so I hooked onto the end floor 
beam and went ahead with five turns on 
each of the two niggerheads and jacked 
it over to center. While the juice fairly 
ran out of the rope, it held, and I used 
it for many a day thereafter. Ever since 
then I have made it a practice to use 
Plymouth rope, as I found it very un- 
profitable to erect steel twice for one 
price.’ ’ 

“Monel Metal,” which is stated to 
be a natural combination of nickel and 
copper, and which can hardly be dis- 
tinguished from pure nickel in color, is 
described by the Bayonne Casting Com- 
pany, Bayonne, N. J., in a 48-page book- 
let just issued. “It is. truly said that 
industry never creates a demand that 
the engineer or metallurgist does not 
meet. Copper and bronze alloys served 
most purposes satisfactorily so long as 
they were only required to withstand 
alkaline or acid solutions. With the 
growth of industry new conditions have 
arisen which call for metals possessing 
unusual qualities. ° There is a broad field 
for an alloy which will withstand acids, 
high temperatures and the erosive action 
of hot gases and superheated steam. 
Monel Metal, highly non-corrodible and 
with the strength of steel, meets these 
severe requirements. Monel Metal was 
first. made ten years ago, and the de- 
mand for it has grown as rapidly as the 
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knowledge of its characteristics could 
be spread. In the early stages of de- 
velopment, Monel Metal was supplied 
only for its high tensile strength and 
relative immunity to corrosion, while at 
the present time Monel Metal has many 
diversified uses. It is the endeavor of 
the Bayonne Casting Company in issuing 
this pamphlet to direct attention to the 
physical properties of Monel Metal, the 
forms in which it is sold and its general 
uses. It is our further purpose to co- 
operate in every way with the users of 
Monel Metal in order to insure its satis- 
factory application and service. Some 
of the methods of treatment are not very 
generally understood, and it is our de- 
sire that any consumer wishing technical 
advice or information will communicate 
with us.” 


Seamless Steel Boiler Tubes, arch 
tubes, superheater flues and pipes are 
described in a circular published by the 
Pittsburgh Steel Products Company, 
Pittsburgh, Pa. According to the circu- 
lar, “this company’s products are made 
exclusively of the highest quality basic 
open-hearth steel of special formula, 
very low in sulphur and phosphorus, and 
resist corrosion and pitting, are true to 
size and gage, fit perfectly in the flue 
sheet and decrease the cost of installa- 
tion; they have no weld, have greater 
tensile strength and elastic limit, a 
greater factor of safety, and increase 
the efficiency of boiler service. They 
are the cheapest in the end.” 


SURPLUS MATERIAL AND EQUIPMENT 


All classes of ship construction and Shipyard Plant Construction equipment and material including large quantities of 


Wood Working Machinery 
Machine Tools and Fixtures 
Electrical Machinery 

Boiler Shop Equipment 
Forge Shop Equipment 


Marine Equipment and Accessories 


Air Compressor Equipment 


Contractors Equipment and Supplies 


Bridge and Gantry Cranes 
Steel Plates, Shapes and Bars 


Pumping Machinery 
Scrap Metals 
Lumber 

Deck Equipment 
Galley Equipment 


All parties interested in the purchase of any of the foregoing classes of material will receive formal invitations to bid periodically 
as the material is available if they will promptly request that their names be placed on mailing lists for the items in which 


they are interested. 


SALVAGE—UNITED STATES SHIPPING BOARD EMERGENCY FLEET CORPORATION 
140 North Broad Street, Philadelphia, Penna. 


Fuel Cost Reduced 


reliability, flexibility or 


Sizes from 5 to 200 H. P. 
1 to 6 Cylinders _ 


from 70 to.80% without sacrificing 
control, 
Perfect combustion on Kerosene or 
» lowest grade of Coast Distillate. 


WOLVERINE 


“the Motor With the Bore G Stro 


Kerosene 


The gasoline 
question has been 
solved by the 


WOLVERINE MOTOR WORKS 


Bridgeport, Conn., U. S. A. 
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Steel Ship and Engine Builders 
Metrott, Michigan, G. S. GZ. 


Over strtp steel ships have been butlt by us for over 
sea trade and forty-eight are now under construction. 
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Brass Goods and Iron Specialties 
are described in a profusely illustrated 
cloth-bound catalogue of 470 pages 
which has just been published by the 
Kelly & Jones Company, Greensburg, 
Pa. This catalogue is an invaluable one, 
and should be in the hands of all users 
of brass and iron goods and specialties 
for steam, gas, water, air and oil. ‘“‘Hay- 
ing been engaged for many years prior 
to the beginning of our career as manu- 
facturers in the erection of steam power 
and heating plants, as well as plumbing 
and hydraulic work, we acquired a 
knowledge of the wants of the trade, 
which has been of inestimable value to 
us in designing and manufacturing the 
line of goods which we illustrate in this 
catalogue. Our extensive factories, 
which we are enlarging from time to 
time, as the growth of our trade de- 
mands, are located in the center of the 
great iron- and fuel-producing section of 
the United States, with superb facilities 
for shipping goods to all parts of the 
world, and equipped with the very latest 
and best automatic machinery, much of 
which has been designed by us for va- 
rious special purposes. In every depart- 
ment of our works—from foundries to 
finishing shops—we employ none but the 
most skillful workmen, who are directed 
by capable superintendents in each de- 
partment. All our work is subjected to 


the most thorough inspection and test 
during the process of manufacture and 
after completion. We 
for the 


are thus fitted 


economical manufacture of 


In use and in stock at all ports of the world. 


INTERNATIONAL COMPOSITIONS CO. 


INTERNATIONAL 


MARINE ENGINEERING 


goods of a quality unexcelled in the 
world. To this we attribute the remark- 
able growth of our business; and it is 
our highest ambition to continue to de- 
serve the patronage of the trade by not 
only maintaining the high standard of 
our work, but, wherever possible, to 
make improvements; and we will, from 
time to time, add to our line such articles 
as may be demanded by the continued 
development of engineering science.” 


Modern Gratings for Ships are the 
subject of Catalogue 2A-I0, issued by 
the Irving Iron Works Company, Long 
Island City, N. Y. “The modern grating 
flooring for the modern ship. Apply to 
Irving subway any measure of merit you 
will, and you'll find in it everything that 
is desirable from a standpoint of up-to- 
date marine efficiency. Is it lightness 
and strength you seek? Irving subway 
is the lightest, strongest metallic floor- 
ing made—has the largest load capacity 
per unit of weight and span, and there- 
fore saves on dead loads by needing 
only lighter supports. Is it a question 
of safety? Irving subway is fireproof 
and absolutely non-slipping. Even oil 
Or grease Or soap—even snow or ice— 
cannot destroy its foot-gripping surface. 
Is ventilation and lighting sought? 
Irving subway gives 80 percent opening 
for the passage of light and air—yet the 
individual openings are so small that 
only the smallest objects can pass 
through. Is a comfortable, efficient 
working surface wanted? Men can push 
or haul heavy loads over Irving subway 
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without slipping. Wheeled trucks and rib- 
hooped barrels roll over it easily. And 
for ladders, there’s the Irving safety 
ladder step—a small panel of Irving 
subway—light, strong, elastic, non- 
slipping, non-dirt collecting—the ideal 
marine ladder step.” 


Bradley Hammers for shipbuilders 
are described by C. C. Bradley & Son, 
Inc., Syracuse, N. Y., in a catalogue 
just published. “Did you ever stop to 
think that with a Bradley Hammer, a 
good man and proper dies you could 
make all your own punches and chisels 
right off the bar in your own plant and 
at the minimum of expense? Surest 
thing you know. These illustrations 
were taken from photographs of the 
actual articles thus made. The smaller 
punches can be made at the rate of prob- 
ably 100 per hour and the larger ones at 
the rate of 80 per hour, and to 0.010 
inch perfect at that. More accuracy, less 
quantity. A ‘hammered’ punch will beat 
a turned punch to death. The ‘waste’ 
of stock is practically confined to short 
bar ends, as the excess of metal from 
one punch goes into the next punch. 
You will have no ‘turnings’ for the scrap 
heap. Just cut off the punches under 
the hammer, grind cutting edge and 
temper. Simple, isn’t it? Cold chisels, 
both hand, and for pneumatic hammers 
made under the Bradley at the rate of 
80 per hour. Just cut off, grind cutting 
edge and temper. Bradley hammers are 
rarely idle unless you have less work 
than they can do.” 


BOTTOMS 


Over 18,000,000 gross tons of shipping coated annually 
Proprietors of INTERNATIONAL COMPOSITION, ANTICORROSIVE, and ANTIFOULING 


Offices, Welles Bldg., 18 Broadway, N. Y. 


Our subscribers are requested to notify us immediately whenever they change their address. 


Otherwise they cannot keep their files unbroken. 


If subscribers move without notice to us, we cannot 


duplicate numbers already sent to their old addresses, as many times they are out of print. 
6 EAST 39th STREET, NEW YORK 


MARINE ENGINEERING 


Wanted: 


MACHINING CONTRACTS 


A successful corporation, located in the East, completing Government big gun 
contracts, has open capacity for general machine work, especially accurate boring 
up to 15 ft. x 12” dia. 

Can handle marine crankshaft boring and turning; steam winches, compres- 


sors, etc. 


Well equipped, high grade tool room. 
Experts on quantity production requiring high grade, accurate workmanship. 


Address Box 500, care of Marine Engineering. 
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Sun Marine Oils 


HAVE PROVED THEIR WORTH 


QUALITY gm, ~=§ SERVICE 


RELIABILITY ‘pg EFFICIENCY 


Good. Ships deserve Good Oils 


Let our engineers solve 
your engine room troubles 


ls oN eC 1 MPAN Y 


1428 So. Penn Square = - PHILADELPHIA, PA. 
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New York Ci y Boston Philadelphia Baltimore Pittsburgh Cincinnati Buffalo St. Louis 
Chicago Minneapolis Toledo Newark Newport News Detroit Atlanta New Orleans Sabine 
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“Armo Iron Rods and Wire for 
Oxy-Acetylene and Electric Welding” 
is the title of a 64-page booklet pub- 
lished by the Page Steel & Wire Com- 
pany, 50 Church street, New York. 
“Suitable filling material is one of the 
most important factors in making suc- 
cessful welds. Many failures in weld- 
ing are directly traceable to the use of 
material that cannot produce a weld 
with mechanical properties similar to 
those of the metal. A skilled operator 
can correct an improper flame or arc— 
he can, if necessary, readjust, reshape 
or reclean the surfaces to be welded, but 
he cannot alter the composition of filler 
rods. If the filling material is unsuit- 
able, it cannot be expected to flow evenly 
or to produce welds that are free from 
pinholes, soft, hard or brittle spots, etc., 
even if applied by the best welder. The 
first essential of welding material is 
purity; that is, freedom from such 
foreign matter as sulphur, phosphorus, 
manganese, silicon, slag and oxides. In 
the welding of mild steel and wrought 
iron the mechanical property of elonga- 
tion is lowered in the line of the weld. 
It is therefore necessary, in order to 
increase the holding power of the joint 
and the elongation of welds in steel or 
iron, to employ as a welding rod an iron 
that is even purer and more sound than 
the metal of the parts to be joined. In 
the past, experienced and conscientious 
welders have employed Swedish and 
Norway iron made with wood charcoal, 
but since the world war the importation 
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of welding material from the Scandi- 
navian countries has been impossible. 
Following the example of other indus- 
tries, the American Rolling Mill Com- 
pany and the Page Steel & Wire Com- 
pany undertook the development of suit- 
able American-made welding rods. To- 
gether at the furnace, at the microscope, 
in actual applications and in ways never 
attempted before, the metallurgists and 
laboratory specialists of these organiza- 
tions have developed a welding material 
that has now demonstrated even better 
results in toughness, density, homo- 
geneity and freedom from segregated 
impurities and occluded gases than had 
previously been obtained from the 
foreign product.” 

The Ford Tribloc is described by 
the Ford Chain Block & Manufacturing 
Company, Second and Diamond streets, 
Philadelphia, Pa. in a catalogue just 
published. “Its strength is surprising. 
The all-steel working parts mean that 
you can depend on it, too. It has a 
safety factor of 3% to 1 in its weakest 
part—no greater is found in any hand- 
chain hoist. And just because those 
working parts are steel instead of the 
ordinary cast iron, a Tribloc is not only 
stronger and safer but also wears longer. 
The safety is further increased by our 
patented loop hand-chain guide—which 
prevents the ‘gagging’ of the hand chain 
at any speed or any angle. Nothing that 
could add to the efficiency or safety 
of a Tribloc has been overlooked. It’s 


so good we guarantee it for five years.” 
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Williams “Vulcan” drop - forged 
chain pipe vises are described in a book- 
let issued by J. H. Williams & Company, 
63 Richard street, Brooklyn, N. Y. 
“These vises are unbreakable, compact, 
rapid in action and positive in gripping 
pipe. They are attachable anywhere— 
any handy bench, post or other support 
will serve. They are made entirely of 
wrought steel, the drop-forged jaws are 
saw-tempered for file sharpening, and 
the hand-made chains are of the same 
superior quality as those of our well- 
known ‘Vulcan’ chain pipe wrenches. 
Vises in three sizes for %- to 8-inch 
pipe. Remember, Williams’ chain pipe 
tools have been standard for nearly half 
a century—they are all backed by our 
absolute and unconditional guarantee of 
service.” 


Bolinders Oil Engines are described 
and illustrated by Bolinders Company 30 
Church street, New York, in a circular 
recently published. “Bolinders engines 
make ideal power plants for oil barges 
and tankers. Their compactness, light 
weight, extreme dependability make 
them by far the most efficient propul- 
sive power for boats of this type. What 
Bolinders engines have done and are 
doing for the Standard Oil Company 
they can do for you. The following 
Standard Oil Company’s boats are 
Bolinders Equipt: Starlite, Moonlite, 
Tuilite, Dawnlite, Sunlite, Daylite, La 
Merced, Oronite, Socony No. 62, Socony 
No. 5, Socony No. 6.” 


WE!HAVE|MADE\ _ 


PROPELLERS 


‘FOR THE’ FOLLOWING CONCERNS: 


American and Cuban S. S. Co. 

Baltimore Dry Dock & Shipbuilding Company 
Bethlehem Shipbuilding Corporation 

Canadian Vickers, Ltd. 

Federal Shipbuilding Company 

Hog Island Shipyard 

Manitowoc Shipbuilding & Dry Dock Company 
Newport News Shipbuilding & Dry Dock Co. 
New York Shipbuilding Corporation 

Norfolk and Washington Steamship Company 
Pocahontas Fuel Company 

Pusey and Jones Company 

Red “‘D” Line of Steamships 

Standard Shipbuilding Corporation 

Standard Motor Construction Company 
Standard Oil Co. of N. J. 
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THICK RUBBER COVER 


OEETRUCTION, 


Saves Time, Labor and Air 


Whatever performance you demand of 
tool hose, “INDESTRUCTIBLE” will 
supply with full measure of satisfaction. 


BRAIDED COTTON JACKET 
STRONG, SEAMLESS, OIL PROOF TUBE 


Strength is its inherent quality—will posi- 
tively not kink—the thick, tough rubber 
cover stands the constant dragging over 
rough places. The heavy, seamless 
rubber tube is proof against injury from 
oil which is bound to get into your air 
lines. The braided jacket is a giant in 
strength. 


FAR SIGHTED ECONOMY CALLS FOR THE BEST 
Use“INDESTRUCTIBLE” Pneumatic Tool Hose 


NEW YORK BELTING 


é- PACKING CO. 
91-93 Chambers St NewYork 


CHICAGO - ST.LOUIS - SAN FRANCISCO 
PITTSBURG - PHILADELPHIA - BOSTON. 


‘(LIGHT -FLEXIBLE-STRONG- 
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A Semi-Centennial Souvenir—1868- 
1918, has just been published by the 
Yale & Towne Manufacturing Company, 
9 East Fortieth street, New York, in the 
belief that a biography of modern in- 
dustry will make interesting reading. 
“Biography constitutes a large part of 
the world’s literature. It is the record 
of individual lives. History is collective 
biography—the record of the lives of 
nations. This booklet outlines the biog- 
raphy of a modern industry. The ori- 
gins of primeval industries, or man’s 
crude beginnings in the useful arts, have 
long been the subject of research, study 
and record. Is it not desirable that rec- 
ord should mow be made of the fruition 
of man’s achievements in this field, as 
illustrated by the origin and growth of 
modern industrial plants and organiza- 
tions? In the belief that this question 
should be answered affirmatively, this 
brief record has been compiled. The 
time seems fitting, because it marks the 
semi-centennial anniversary of the 
founding of the industry described, and 
because one of its founders is still avail- 
able as a source of information.” 


The Pease Peerless Blue Printing 
Equipment—‘three machines in one” 
—is described by the C. F. Pease Com- 
pany, 230 Institute Place, Chicago, IIl., 
in Catalogue B. “Can be installed in 
one end of drafting room, constantly 
under supervision of chief draftsman. 
Occupies only 5% by 6% feet of floor 
space. No open wash trays; no wet 
floors; no lines of dripping prints; no 


INSIST ON HAVING 


JEFFERY’S MARINE GLUE 


In all the various grades it is the best for the money—the most service- 
Pound for pound it will go further and do a better and a more 
Do not be deceived by cheap imita- 
tions; see that the trade mark is on every package. 


able. 


lasting job than any other make. 
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waste of sensitized paper; no noisy and 
unreliable friction discs; all speeds elec- 
trically controlled; exposed paper is 
thoroughly washed, evenly dried, and 
delivered free from | distortion or 
wrinkles ; printer may be used independ- 
ently from washer and drier if desired. 
Maximum output, one operator, 100 
linear yards per hour, consuming only 
7 kilowatts electric energy and 50 cubic 
feet of gas. Electricity instead of gas 
may be used for drying if desired.” 
Dock Cranes installed in a French 
port by the Brown Hoisting Machinery 
Company, Cleveland, Ohio, are described 
and illustrated in Catalogue K, which 
the company has just published. “If 
the United States docks were only 
equipped similar to this shipping would 
be speeded up. The incoming cargo 
could be unloaded and the ship receive 
its export freight in a day or two instead 
of taking up dock space for a week or 
more and holding up other vessels. An 
idle ship is wasted shipping, and requires 
just that many more ships to carry the 
goods. It would greatly reduce the 
number of dock hands, and help remedy 
this serious problem. It would eliminate 
practically all the hard work for the 
men, and this would mean better satis- 
fied workmen. And it would reduce the 
cost of handling, because the Brown- 
hoist cranes handle the cargo rapidly 
and with a less number of men.” 
Pipe Replacement Costs are treated 
upon in a circular published by A. M. 
Byers Company, Pittsburgh, Pa. “In 


Send for booklets: ‘*MARINE GLUE— WHAT TO USE AND HOW 


TO USEIT”’ and “HOW TO MAKE YOUR BOAT LEAK PROOP”’ 
L. W. FERDINAND & CO. 
Boston, Mass., U. S. A. 


152 Kneeland St. 


UNION DRY DOCK & REPAIR CO. 
Vessel Repairs in Wood and Tron 


WEEHAWKEN, N. J. 


Dry Docks and Shipyard Adjoining West Shore Ferry 
TELEPHONE, 904-905 UNION 


STRATFORD SPECIAL NO. 


receives the highest classification of the American Bureau of Shipping and Lloyd’s Register of Shipping. 
ments of all of the United States Government specifications. 
ard of excellence and returnable at our expense if otherwise. 


We Sell all Books on Marine Engineering 
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The Invincible Nozzle 
Fire Department Supplies 
ANDREW J. MORSE & SON 
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every old established industry the trend 
is strongly towards Byers genuine 
wrought iron pipe. The reason is simply — 
that years of experience with pipe fail- 
ures and replacements have ‘brought 
home a forceful lesson in the high. cost 
of cheap pipe, and the ultimate low cost 
of Byers pipe. It is only in the new in- 
stallations (where this lesson is still 
absent) that the rust-resistance and 
economy of Byers pipe is not at once 
apparent.” 


Kelly Boiler Fronts are described 
in Catalogue G, published by the Kelly 
Foundry & Machine Company, 623 Ninth 
street, Goshen, Ind. “Design, style and 
sizes of the Kelly boiler fronts and trim- 
mings have been established for years 
and conform to the average power plant. 
Many patterns have accumulated -and 
special work can be furnished on short 
notice. Pattern and machine shops are 
well equipped to handle work from blue 
print or sketch. Complete setting con- 
sists of front proper, fitted with flue, 
fire and ash doors, baffle plates fitted 
to fire doors, dead plates and liners, rear 
erate rest and grates, rear arch rest and 
arch bars, back-stays and diamond 
washers, soot door and frame, breech- 
ing frame and damper. Front accurately 
fitted and lettered. Styles and sizes: 
ten different regular styles; full arch 
and half-arch fronts; Dutch oven fronts; 
smoke extension fronts, full and half- 
creamery fronts. Made in sizes from 30 


inches to 84 inches.” 


Not Out of Print 


INCORPORATED 


1 MARINE OAKUM 


It meets the require- 


For years we have guaranteed the quality of each bale to be stand- 
More of this grade Oakum has been used by the United States Gov- 


ernment and its contractors than all other makes combined, yet, not a single bale has been condemned or rejected, whereas it has 
Our experience, quality and service are worth more to you than we ask. 


replaced the condemned Oakum of almost every other make. 


GEORGE STRATFORD OAKUM COMPANY, 
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WE ARE SPECIALISTS IN 


TAPERED OR BEVELED LINERS OR FILLERS FOR SHIPS 


IRVING IRON WORKS COMPANY, LONG ISLAND CITY, N. Y. 
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To maintain the American Merchant Marine, built and building, 
at its present tonnage will cost $150,000,000 per year for new vessels. 


To keep in repair this merchant marine will cost $140,000,000 
a year to repair and replace machinery, do necessary docking, paint- 
ing, etc. 


Now that American shipyards are permitted to build for foreign 
account there is little doubt but what many orders will be placed. 


One millions tons at $160 per ton would represent an expenditure of 
$160,000,000. 


Published circulation statements show: 
1—We have more individual paid subscribers among shipbuilding 


companies and their officials 


2—More individual paid subscribers among steamship and steamboat 
companies and their officials 


3—More individual paid subscribers among shipping people all over 
the world 


Than all the other marine publications in the country put together. 


EAST 39TH STREET NEW YO 
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“Chipping as a Fine Art” is one of 
the subjects treated upon in Bulletin ror, 
published by the Duntley-Dayton Com- 
pany, 1416 Michigan avenue, Chicago, 
Ill, “A casing, a piece of boiler plate or 
a steel billet, and an ambitious workman 
with the right kind of chipper in his 
hands—and watch the chips fly. See 
how he bends over his work; see how 
he turns and tilts the hammer to the 
proper angle; see the pride he takes in 
his dexterity. Ask him what he most 
desires in a chipping hammer, and he 
will say, ‘Give me one with power and 
speed above all things; one with just 
enough vibration to know that she is 
hitting; one whose stroke you can regu- 
late from the lightest tap to the hardest 
blow; one that stands up under the 
strain of heavy work, and spends its 
time on the chipping floor rather than in 
the repair shop. The Duntley-Dayton 
chipping hammer meets these specifica- 
tions, which accounts for its popularity 
wherever there is much chipping to do. 
Among the twenty sizes and styles you 
will find chippers suitable for boiler 
plate, steel billets or gray iron castings, 
and for light or heavy work. For rivet- 
ing, chipping, calking, flue beading. 
scaling and all other purposes for which 
pneumatic hammers are used, there is a 
Duntley-Dayton that will meet the re- 
quirements.” 


Punching and Shearing Machines 
are described by the Beatty Machine & 
Manufacturing Company, Hammond, 
Ind., in a catalogue recently issued. 
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“Our No. 7 single-end punch and shear, 
with 25-inch throat depth, capacity 114- 
inch hole through t-inch plate, with 
architectural jaw with front filler block 
removed and triple selective gag socket 
punching tools assembled. These tools 
are furnished in single, double or triple 
units. With this equipment three dif- 
ferent diameter of punches may be as- 
sembled on machine at one setting, per- 
mitting a piece of work with three dif- 
ferent diameter of holes to be completed 
in one handling. Especially adapted 
for boiler shops, steel car and structural 
works, as they are suitable for flanges, 
webs, plates and miscellaneous shapes. 
Built in throat depths from 15 to 72 
inches. We also have a complete line of 
standard patterns in a variety of sizes.” 

“How to Produce Boiler Efficiency 
With Minimum Expense” is told in 
Booklet W, published by the Wager 
Furnace Bridge Wall Company, Inc., 
149 Broadway, New York. “The Wager 
furnace bridge wall has proved its value 
in actual use under all conditions. It 
has been giving economical service for 
years without repairs in the fleets of 
many of the steamship and railroad com- 
panies, as well as scores of ships for the 
United States Government. Equally ser- 
viceable for marine or stationary boilers, 
using either hard or soft coal. Send for 
Booklet ‘W,’ containing information of 
vital interest concerning boiler efficiency, 
together with a list of installations, 
which is in itself the strongest kind of 
indorsement of the Wager furnace 
bridge wall.” 
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Extracts from Smooth-On Instruc- 
tion Book No. 16 are published in vest- 
pocket size by the Smooth-On Manufac- 
turing Company, Jersey City, N. J. 
Smooth-On Iron Cements, Nos. 1 and 
2, are described as follows: “Smooth- 
On Iron Cements Nos. 1 and 2 are 
chemically prepared iron compounds 
made and sold in a powder form and 
used by mixing with water to the con- 
sistency of stiff putty. No, 1 is quick 
hardening. No. 2 is slower hardening 
and hydraulic. These cements are un- 
equaled for stopping leaks of steam, 
water, fire or oil, because they become 
metallic iron that has the same expan- 
sion and contraction as iron, thus keep- 
ing the joint tight at all temperatures, 
and joints can easily be taken apart.” 


“What Staybolts Must Do” is told 
in a circular issued by the American 


Flexible Bolt Company, 50 Church 
street, New York. “Staybolts must hold 
the sheets against pressure. If the 


sheets never moved relative to each 
other there would be no staybolt prob- 
lem arid rigid bolts would do. But 
sheets do move every time the boiler is 
fired up. Every time the fire-door is 
open the firebox breathes. The sheets 
move very slightly, but they move. It 
is not enough that the bolts should pro- 
vide for motion of the sheets. They 
should provide this motion without 
buckling the fire sheet. This is why 
American staybolts have a flexible body 
that yields to bending. It is why they 
add life to firebox sheets.” 


IN THE DISTRICT COURT OF THE UNITED STATES FOR EHS 
WESTERN DISTRICT OF WASHINGTON, NORTHERN DIVISION 


In Admiralty 


IN THE MATTER OF THE PETITION 


of 


No. 4553 


THE CANADIAN PACIFIC RAILWAY COMPANY, 


a corporation of the Dominion of Canada, owner of the 


Steamship ‘“PRINCESS SOPHIA,” for limitation of lia- 


bility. 


NOTICE OF CALL FOR OFFERS AND 


BIDS. 


NOTICE IS HEREBY GIVEN, That pursuant to an order of court in the above cause made and en- 


tered on the 24th day of April, 1919, the undersigned, as trustee, of the wreck of the steamship “PRINCESS 
SOPHIA” her engines, tackle, apparel, furniture etc., will receive written offers, up to and including 
June 16th, 1919, for the salving, in whole or in part, of said steamship ““PRINCESS SOPHIA”’, her engines, 
tackle, apparel, furniture, etc., as they now lie on Vanderbilt Reef, Lynn Canal, Alaska, including her safe 
delivery at the Port of Seattle and will receive written bids for the sale of said steamship ““PRINCESS 
SOPHIA,” her engines, tackle, apparel, furniture, etc., in whole or in part, for cash, All bids must be in 
writing and addressed to the undersigned at his office No. 742 New York Block, Seattle, Washington. Al- 
ternative offers and bids will be received. The Trustee hereby reserves the right to reject any and all offers 
and any and all bids. 


Dated at Seattle, Washington, this 3rd day of May, 1919. 
ROBERT A. TRIPPLE 


‘Trustee 
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A Steering Gear Catalogue has just 
been published by the American Engi- 
neering Company, Philadelphia, Pa. 
This is a fully illustrated 28-page booklet 
which should be in the hands of every 
one of our readers interested in this 
subject. “For more than fifty years the 
American Engineering Company and its 
predecessors, the American Ship Wind- 
lass Company and Williamson Bros., 
have been developing a line of marine 
auxiliary machinery, the chief character- 
istics of which are reliability, durability 
and accuracy of operation. The scope 
of these products does not permit de- 
tailed discussion of all the variations 
which could be made to meet peculiar 
conditions. Our aim, therefore, is to 
give concise descriptions and informa- 
tion which will enable customers to de- 
termine the general characteristics of 
the various types of equipment. Special 
problems should always be the subject 
of consultation. We shall be pleased to 
assist at any time in their solution as 
regards the selection or adaptation of 
any of our products. To keep pace with 
the rapid advance of marine auxiliary 
equipment, our engineering department 
is constantly studying to better our 
standard machinery or perfect new types 
which show improvement over the old. 
Hence some of the illustrations in this 
catalogue show designs superior to those 
in our last edition. On the following 
pages we briefly describe our standard 
line of steering gear, a subject of utmost 
importance to the safety of the ship. 


It is not the first cost of lubricants] 
It is the work they | 
do and how long they last.y 


IDIXON’S 


that counts. 


Graphite 


CUP GREASES 


are efficient, enduring and economical. 


Efficient and Enduring because they are made from 
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Generally speaking, the subject of steer- 
ing gear is divided into three groups: 
Hand steerers, transmission systems and 
power steerers. Each of these groups 
serves a particular function in connec- 


3 


tion with steering.’ 


Heavy Duty Oil Engines are de- 
scribed in a bulletin recently issued by 
the Pittsburgh Filter & Engineering 
Company, Pittsburgh, Pa. “The Type 
M. V. heavy duty marine oil engine 
manufactured by the’ Pittsburgh Filter 
& Engineering Company, of Pittsburgh, 
Pa., embodies the well-established and 
successful method known in Europe for 
many years as the Brons principle and 
in the United States as the Hvid prin- 
ciple. These motors have the economy 
of the Diesel type without its complica- 
tion, and their use is particularly recom- 
mended where ‘engine service’ and 
economy are expected. The motor is 
entirely independent of any carburetor, 
hot bulb or plate, spark plug, high- 
pressure air compressor and storage 
tanks, fuel pump or spray valve. The 
compression is carried to approximately 
500 pounds per square inch, and the 
motor is started from cold without pre- 
heating and put under full load in a few 
seconds. These motors will burn any 
grade of the cheaper fuels, from kero- 
sene to the heaviest of fuel oils, the 
same fuel serving for starting the 
motor.” 

How to flange Corners with the 
McCabe flanging machine is explained 
in the booklet “A Solution of Your 


oss (eee 


Better Lubrication at Less Cost 


AN 


Flanging Problems,” published by the 
McCabe Manufacturing Company, Law- 
rence, Mass. “This sturdy machine is 
simple to operate; requires but small 
shop space, and is a self-contained unit. 
The McCabe can be easily moved from 
job to job, and is ready for operation 
when connected by a hose to your shop 
compressed air line. Worth-while say- 
ings are soon noticeable, and production 
is secured by the minimum of effort from 
your workmen.” 


Lunkenheimer “Renewo” Valves 
are described in illustrated booklet No. 
535-B S, just published by the Lunken- 
heimer Company, Cincinnati, Ohio. 
“Minimum wear and absence of trouble 
because of the practical and scientific 
construction of all parts—especially the 
seat-ring and disc—account for the ex- 
ceptional service Lunkenheimer ‘Re- 
newo’ valves give. The parts subjected 
to the most wear—the seat-ring and disc 
—are made of a hard nickel alloy, a 
material having extreme wear-resisting 
qualities. The disc is provided with the 
well-known Lunkenheimer ‘seat guard,’ 
which materially aids in preserving the 
seating faces and keeping them clean, 
and both the seat-ring and disc, and all 
other wearing parts, are easily renew- 
able, making the valve exceptionally 
durable. The ‘Renewo’ is made in globe, 
angle and cross, with inside screw and 
with outside screw and yoke; straight- 
way or Y and horizontal and angle 
check patterns, for 200 and 300 pounds 
working steam pressure.” 


WANTED 


INTEREST IN A WELL 
ESTABLISHED REPAIR YARD 


OR COMPANY ALLIED TO 


THE SHIPBUILDING BUSINESS 


Now{Managerfof a large shipyard completing 


a $14,000,000%contract. 


Have associated with me men well known 
in ship repair work on the Great Lakes and 


highest grade greases and Ticonderoga Flake Graphite. 


Economical because less grease is used and because 
of the time and labor saved in frequent greasing. 


Wherever you use cup greases about your plant 
Dixon’s can be used with better lubricating results and 


greater economy. 


Tell us your lubricating problem and we will solve it 


for you. Write for Circular 75-R. 


abroad. 


Atlantic Coast. 


Wish to deal direct with the controlling in- 
terests and would also be interested in any 
proposition relative to construction work 


Have built three yards in this country and 
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operated two well known plants. 
Made in JERSEY CITY, N. J., by the 


JOSEPH DIXON CRUCIBLE COMPANY 
dor“ ESTABLISHED 1827 DOr< 
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Trust you will appreciate the necessity for 
strict confidence. Address Box 400, care of 
Marine Engineering. 
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HELP AND SITUATION AND 
FOR SALE 


Iss" No advertisement accepted 
unless cash accompanies 
the order. 


Advertisements will be inserted under this 
heading at the rate of 4 cents per word for the 
first insertion. For each subsequent consecu- 
tive imsertion the charge will be 1 cent per 
word. But no advertisement will be inserted 
for less than 75 cents. Replies can be sent to 
our care if desired, and they will be forwarded 
without additional charge. 


Wanted— Marine ENGINEERING for 
1917. Unbound preferred. Address 
Hewitt's Bookstore, Long Beach, Cal. 


Marine’. Hardware Firm in New 
York wants as factory representative 
or distributor line selling to Drydocks 
and Ship Repair Yards. Address Busi- 


ness Opportunity, care of Marine En- 
GINEERING. 


Wanted—Naval Architect and Ma- 
rine Engineer, with teaching and practi- 
cal experience, to take charge of a de- 
partment in an Eastern University. 
Applicants please state full experience 
and salary desired. Address Eastern, 
care of MARINE ENGINEERING. 


Wanted—First-Class Ship Drafts- 
men for shipyard in New York district, 
building 9,000- to 10,000-ton steamers. 
Answer in full regarding age, salary, 
when ready to start, etc., etc. Address 
Ship Draftsmen, care of Martine En- 
GINEERING. 


New Marine Oil Engines for sale— 
six 100 horsepower absolutely new 
marine oil engines, Fairbanks-Morse 
C. O. semi-Diesel engines, complete with 
air and electric starting devices. For 
information write Inland Navigation 
Company, Security building, St. Louis, 
Mo. 


Hull Draftsman—Nine years’ ex- 
perience, construction and detail, both 
naval and merchant vessels, desires posi- 
tion around New York. Present em- 
ployed. Address Hull Draftsman, care 
of Martine ENGINEERING. 


Shipbuilder—Open for suitable re- 
sponsible position; last employed as 
Superintendent of hull construction; ca- 
pable man in drafting office. Over 20 
years’ varied experience, principally on 
small and light draft river work. Ad- 
dress Box 779, care of Martine ENcI- 
NEERING. 


For Sale—One Wheeler Admiralty 
type Surface Condenser, 1,080 square 
feet cooling surface, and complete with 
12 x I4 x 14 x 14 combined air and cir- 
culating pump. Condenser is in eood 
operating condition and being displaced 
by larger unit. For further particulars 
address Texas Star Flour Mills, Galves- 
ton, Tex. 
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Naval Architect and Marine Engi- 
neer released from Naval Service de- 
sires position. Twenty years’ experience, 
inspections, appraisals, supervision con- 
struction, repairs, trial trips specialty. 
Chief Engineer's license. North At- 
lantic preferred. Address Naval Engi- 
neer, Postofice Box 3624, Boston, Mass. 


An Engineering Sales Corporation 
located in Philadelphia intends to 
broaden line and will be glad to hear 
from manufacturers of specialties for 
railroad, shipbuilding and industrial 
plants, desirous of establishing exclusive 
selling agency in this territory. Address 
Specialties, care of MARINE ENGINEERING. 


Wanted—Technical Graduates fa- 
miliar with Marine Engineering specifi- 
cations, first-class marine engine, elec- 
trical and pipe draftsmen. Permanent 
positions for right men in shipyard near 
New York City. Address Graduate, 
care of MARINE ENGINEERING. 


Superintendent, steel hull construc- 
tion in medium or small yard; Foreman 
of loft or Shipfitters in medium or large 
yard; age 39. Experience from boyhood 
in charge of mechanics. A past-master 
of modern loft work. Any shipbuilding 
firm desirous for a first-class man as 
mentioned, please address Bow 667, care 
of Marine ENGINEERING. 


Engineer, 39, mechanical and ma- 


rine, with scientific training, B. Sc. 
(Glasgow) Associate Member, Institu- 
tion Civil Engineers (London), and 


years of practical experience in works, 
also was Lloyd’s Surveyor, is open for 
engagement. Has a perfect knowledge 
of Russian and German. Address Box 
850, care of MARINE ENGINEERING. 


Consider this Advertisement if you 
wish a high-grade man. At age of 14 
entered three years’ apprenticeship in 
shipbuilding and attending Evening 
Technical School during that time; at 
age of 17 entered woodworking shop as 
machine hand; cabinetmaker and fore- 
man for three years. Spent one year in 
Technical School; graduated, received 
diploma; then one year on mechanical 
work, another year in Technical College; 
graduated, received second diploma. 
Two years as Mechanical Draftsman, 
three years on designing and production 
engineering; for past two years on 
Emergency Fleet work as leading drafts- 
man on joiner work. Continuation of 
evening schools, keeping in touch with 
the latest and best books and trade pub- 
lications, have given me a broad knowl- 
edge of modern production methods. A 
young man of energy, knowledge and 
ambition, now in his thirty-first year, 
desires to make permanent connection 
with shipyard or industrial organization 
in executive position, preferably com- 
bination of steel and woodworking in 
planning department or on production 
work. Address Production, care of 
Mariner ENGINEERING. 
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For Sale at a Bargain, six used ma- 
rine projector searchlights, complete 
with dispersion lenses and rheostats ; 
220-volt D. C. Carlisle & Finch Com- 
pany’s make. Form 1-M, plain hand- 
controlled, 14 inches. Have been in use 
for one year. Good as new. Make us 
an offer. American Rolling Mill Com- 
pany, Middletown, Ohio. 


Marine Refrigeration — All-around 
Engineer, Practical and Technical, with 
many years’ experience, marine (and 
land), with leading British firms, CO, 
and NHs systems, and all classes of 
cargo and provision carrying, who have 
ORIGINATED CO; refrigeration with 
British firm, desires post with American 
engineers to commence refrigeration in 
new shipbuilding. Can carry job 
through, 7. ¢., estimation, design (on 
blank sheet, not copy), manufacture, 
erection, running, etc. Address Marine 
Refrigeration, care of INTERNATIONAL 
MarINnE ENGINEERING, 8 Bouverie street, 
London, E. C. 4. 


Kelly Rocking and Dumping Grates 
are described in Catalogue “C,” pub- 
lished by the Kelly Foundry & Machine 
Company, Goshen, Ind. “The construc- 
tion of the Kelly grates offers least re- 
sistance to the passage of air, and at 
the same time supports the fuel; moy- 
able for the sifting of ashes and dump- 
ing of clinkers and easily operated. 
Few parts, properly designed, reduces 
the cost of maintenance to a minimum, . 
and each set is guaranteed to give satis- 
faction. No special furnace construc- 
tion is necessary to make installation, as 
grates are supported at front and rear 
of furnace by regular gate rests. Write 
for our Grate Catalogue ‘C.’” 


The General Industrial Catalogue 
of TYCOS instruments, containing 422 
pages of useful and interesting tempera- 
ture information, is now ready for dis- 
tribution. This new publication describes 
the whole line of TYCOS instruments 
for the indicating, recording and control 
of temperature. Many special applica- 
tions are illustrated, showing the manner 
in which TYCOS instruments can be 
adapted to diverse temperature needs. 
Practically every instrument manufac- 
tured by the Taylor Instrument Com- 
panies, Rochester, N. Y., for industrial 
purposes is illustrated, and much ex- 
planatory matter descriptive of their 
construction and principles of operation 
is given. The list includes thermometers 
of every description, index and record- 
ing thermometers, hydrometers, pyro- 
meters, temperature and pressure regu- 
lators, barometers, absolute pressure 
and draft gages. A handsome publica- 
tion, well bound, printed on paper of ex- 
cellent quality and illustrated through- 
out with line drawings and_half-tone 
cuts. 
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The 


Shipbuilders’ Hand Book 


by Harrison S. Taft 
Price 15/- 


For sale by 


BENN BROS., Ltd. 
8 Bouverie Street, London, E. C. 4 


PRACTICAL MARINE ENGINEERING 
SEVENTH EDITION) 
By Rear oe C. W. DYSON, U.S. N. 


This book is devoted exclusively to the practical side of 
marine engineering and is especially intended for engineers 
and students and for those who are preparing for examina- 
tions for marine engineers’ licenses for all grades. It gives 
complete details regarding marine engines and all that per- 
tains to them, together with much information regarding 
auxiliary machinery. It covers the general subject of cal- 
culations for marine engineers and furnishes assistance in 
mathematics to those who may require such aid. 


PRICE, $6.00 


FOR SALE MARINE ENGINEERING 
6 EAST 39TH STREET, NEW YORK CITY 


FOR SALE 


Triple Expansion Marine Engine 18” x 
32’’ x 54’’.—42” stroke, complete with 
jet condenser. Has been in service 
fifteen lake seasons in a wooden 
steamer of 3000 tons capacity. Has 
been thoroughly overhauled and is 
in A-1 condition. Shipping weight 
approximately 70 tons. 


Windlass, 8 x 10 of Providence manu- 
facture, suitable for 134” stud link 
chain. Arranged for capstan drive. 
In first class condition. 


Both subject to inspection. Im- 
mediate delivery. 


McDougall-Duluth Company 
Duluth, Minn. 


MARINE ENGINEERING 107) 


WANTED 


Bound Volumes of 


MARINE ENGINEERING 
for the years 1912-13-14-15-16-17 


Address, giving price asked, 


“E.L.S.,’’ care of MARINE ENGINEERING 


Cumberland Shipbuilding Co. 


SHIPBUILDING AND REPAIR PLANT 


SOUTH PORTLAND, MAINE 
Telephone 6936 


Builders and repairers of all types of wooden vessels. 


New Marine Railway of 2,500 tons capacity. In- 
quiries solicited for estimates, costs and dates. Most 
modern shipbuilding plant on the Atlantic Coast, 
with every facility for expeditious work. Most access- 
ible harbor on the Coast. 


HORNE MANUFACTURING CO. 


2 COLLEGE PLACE BROOKLYN N. Y 


Air Ports 

Voice Tube and Equipment 
Mechanical Ships Telegraph 
Water Tight Electrical Fixtures 


WRITE FOR CATALOGUE 


Pacific Coast Branch 
Grand Trunk Pacific Dock 
Seattle, Wash. 


Southern Branch 
Heard Building 
Jacksonville, Fla. 


OVER 


350 VESSELS| 


(NOW BUILDING) 


WILL CARRY 


PROPELLERS| 


DESIGNED BY 


| THE AMERICAN SCREW PROPELLER CO. 


1326-28 CHESTNUT ST., PHILADELPHIA, PA. 
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Complete Machine Tool Equipment 
for ship and navy yard use is described 
in catalogues published by the Niles- 
Bement-Pond Company, 111 Broadway, 
New York. “The excellence and stamina 
of Niles-Bement-Pond machine tools 
have been amply demonstrated by their 
record in American ship and navy yards 
in the two years just past. Built to 
handle big work in a big way, they have 
stood up under the trying strain of 
greatly increased production and have 
made good without exception. No mat- 
ter how large the equipment needed, we 
have ample capacity to turn it out right. 
We have built bending and straightening 
rolls up to 36 feet wide, armor plate 
planers with 14-foot working width, 
boring and turning mills with 42-foot 
swing. Niles electric traveling cranes 
have capacities up to 250 tons and over.” 


“Wire Specialties for Ships” is the 
title of an illustrated 8-page catalogue 
just published by Oliver Whyte Com- 
pany, Inc., Boston, Mass. “This “Wire- 
Talk’ is intended for shipbuilders every- 
where as a distinct contribution to 
speeding up their work in so far as it 
concerns equipment made of wire, light 
or heavy, no matter what special designs 
are required. For nearly half a century 
we have been making to order wire 
goods of unlimited variety. Long ex- 
perience and excellent facilities enable 
us to furnish—and furnish quickly— 
whatever you need made of wire, espe- 
cially the various odd-shaped wire goods 
you find it impossible to get elsewhere. 
We are also prepared to make to order, 
for quick delivery, certain articles of 
sheet steel and light steel shapes. All 
our work is done by expert wireworkers. 
Our service experts are at your free dis- 
posal, if desired, to co-operate in the 
preparation of sketches, designs, blue- 
prints, etc., and to offer practical sug- 
gestions.” 


Timed Lubrication for heavy oil ma- 
rine engines is described and illustrated 
in a circular issued by the Richardson- 
Phenix Company, 120 Reservoir avenue, 
Milwaukee, Wis. “Efficient lubrication 
of a heavy oil marine engine means its 
success or failure. It is not efficient 
lubrication merely to force large quanti- 
ties of oil into the engine cylinders. 
When does the oil enter the cylinder? 
What is the position of the piston? On 
what portion of the piston is the oil 
placed? The answers to these questions 
determine whether your engine is being 
efficiently lubricated. Lubricating oil 
should be introduced into the cylinders 
at each piston stroke, at the time when 
it will be least affected by the explosion 
heat, and at the place where it will re- 
ceive the greatest distribution in the least 
possible time. Only the Richardson 
Model ‘M’ Lubricator can accomplish 
these results. It is not a ratchet type 
lubricator; it is different from all other 
lubricators in principle; it is the only 
lubricator that accurately times the in- 
troduction of the oil into the cylinder.” 
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A Few Uses from the Thousand and 
One you can find for Smooth-On No. 
r are told in a circular published by the 
Smooth-On Manufacturing Company, 
Jersey City, N. J. “If a bolt needs a 
washer or lock nut, and you wish a 
permanent job, use Smooth-On No. 1. 
If you wish to imbed expansion sockets 
in cement so they will not come out, use 
Smooth-On No. 1. If you wish a per- 
manent lock nut, fasten the nut to the 
bolt by applying some Smooth-On No. 1 
to the threads.” 


Water Tube Boilers.—Messrs. J. 
Samuel White & Co., East Cowes, Isle 
of Wight, have recently issued a very 
complete and fully illustrated catalogue 
describing their boilers, engines and 
vessels of various kinds. The introduc- 
tion to the catalogue describing the 
White-Forster type of water tube 
boilers gives the following interesting 
information: We have, since 1885, been 
makers (and users) of watertube 
Boilers for various types of vessels, 
but principally in connection with high- 
speed vessels, where the conditions of 
working are severe. The types made 
by us have been evolved to meet con- 
ditions fully and economically, and at 
the same time to embody the features 
essential to efficiency and durability, 
viz. :—1. Simplicity in design and con- 
struction. 2. Facility for inspection, 
cleaning and repair. 3. Ample steam 
space in proportion to the heating sur- 
face. 4. All parts of mild steel. 5. 
Constructive details based on estab- 
lished boilermakers’ practice. In any 
type of watertube boiler the question 
of removal and renewal of any or all 
of the tubes is a very important one— 
our experience points to the following 
conditions in the lifetime of a boiler 
when this is necessary or desirable :—1. 
During manufacture a tube in the mid- 
dle of a nest may fail at the last stage 
of expansion by, tube expander. 2. A 
tube may fail under water pressure test 
of completed boiler. 3. On inspection 
of boilers by Receiving Officers after 
trial, they may discover some point in 
connection with any one tube and wish 
it removed. 4. On periodical inspections 
of conditions of boilers in accordance 
with instructions for ships in Reserve, 
or in Commission, a sample tube from 
each row will reveal the actual condi- 
tion. 5. Probably the rows next the 
fire, if the service has been very severe, 
or the use of the Fire Extinguisher has 
been injudicious, might require renewal 
before any other.tubes in the boiler. 
6. As the result of an accident caused 
by a burst tube. 7. Complete renewal 
owing to fair wear and tear. The 
‘White-Forster’ Boiler is designed so 
that the above conditions can be met 
with no more difficulty than is experi- 
enced in a firetube boiler, and all the 
necessary repairs can be made by the 
ship’s staff. We have constructed 
boilers in one unit to supply steam for 
100 up to 10,000 S.H.P.—the larger units 
being oil fired.” 
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MARINE SOCIETIES 


AMERICA 


AMERICAN SOCIETY OF NAVAL 
ENGINEERS 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND 
MARINE ENGINEERS 
29 West 39th Street, New York. 


NATIONAL ASSOCIATION OF ENGINE 
AND BOAT MANUFACTURERS 
29 West 39th Street, New York City. 


UNITED STATES NAVAL INSTITUTE 
Naval Academy, Annapolis, Md. 


AMERICAN ASSOCIATION OF MASTERS, 
MATES AND PILOTS 

National President—John H, Pruett, 423 Forty- 
ninth St., Brooklyn, N. Y. 

National Treasurer—A, B. Devlin, 187 Ran- 
dolph Ave., Jersey City, N. J. 

National Secretary—M. D. Tenniswood, 308 
Vine St., Camden, N. J. 


THE AMERICAN SOCIETY OF MARINE 
DRAFTSMEN 

President—A. H. Haag, 5921 Walnut St, 
Philadelphia, Pa. 

Vice-President—W,. A. Leavitt, Jr., New York 
Shipbuilding Corporation, Camden, N. J. 

Secretary—B. G. Barnes, 1596 North Ave., 
Bridgeport, Conn, A 

Treasurer—J. B. Sadler, P. O, Box 987, Nor- 
folk, Va. 


MARINE ENGINEERS’ BENEFICIAL AS- 
SOCIATION NATIONAL OFFICERS 
National President—Wm. S. Brown, 356 Elli- 

cott Square Bldg., Buffalo, N. Y. 
National Secretary—Geo. A. Grubb, 356 Ellicott 
Square Bldg., Buffalo, N. Y. 
National Treasurer—Albert L. Jones, 88 Avery 
Avenue, Detroit, Mich, 


CANADA 


GRAND COUNCIL, N. A. OF M. E. OF 
CANADA 
Grand President—A. R. Milne, Kingston, Ont. 
Grand Vice-President—E, J. Belanger, Bien- 
ville, Levis. 

Grand Secretary-Treasurer—Neil J. Morrison, 
P. O. Box 886, St. John, N. B. 
Grand Conductor—J. W. McLeod, 

Sound, Ont. 


Owen 


GREAT BRITAIN 


INSTITUTION OF NAVAL ARCHITECTS 
6 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS IN SCOTLAND 
39 Elmbank Crescent, Glasgow. 


NORTHEAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS 
Bolbec Hall, Westgate Road, Newcastle-on- 


Tyne, 


INSTITUTE OF MARINE ENGINEERS, 
INCORPORATED 
The Minories, Tower Hill, London. 
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Whether it is the shifting of a heavy casting, or the careful and 
accurate lowering into place of a massive, machined unit, a 


SHEPARD ELECTRIC HOIST 


with its precision of speed control, facility in rapid handling and rugged capacity 
for hard, continuous service furnishes the most economical means of moving 
heavy material. 


Shepard Electric Cranes and Hoists are built to capacities of from 1 to 30 tons, 
and in a great variety of adaptable forms to suit various hoisting conditions. 

As no special skill is required to operate a “Shepard,” it simplifies the labor 
question, in addition to lowering handling costs. 


Our engineers will gladly make recommendation 
as to the specialized apparatus most efficient for 
your use. Ask for a free copy of our Handbook. 


SHEPARD ELECTRIC CRANE & HOIST CO. 
382 Schuyler Avenue Montour Falls, N. Y., U. S. A. 


New York, Philadelphia, Chicago, Pittsburgh, Baston, Baltimore, Cleveland, San Francisco, 
Montreal, Melbourne, London. 2202-S 
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Pan Head, Swell Neck Cone Head, Stratght Neck 


Now that’ the war. is over and we can all work in con- 
formity with the laws governing first class workmanship, we 
respectfully sugges 

The great a of using Swell Neck Rivets for 
Wlarine purposes, s freely acknowledged by all the 
leading Shipbuilde Se of the best design, and endorsed 
by them in*their nesular practice. 

These rivets are made to fill holes, in punched plates. 
The diameter of the punched hole on the die side is always 
slightly larger than the hole on the punched side. In other 


words, the punched hole is of conical shape. 

In assembling, the plates are reversed, and by the use 
of Swell Neck Rivets the holes are tompletely filled, and 
the production is increased to a maximum, while the loss 
occasioned by loose rivets is reduced to a minimum. 

The strength of the joint is further increased by the 
use of steel mdde according to Lloyd's, or U. S. Navy Speci- 
fications, which adds at least 5,000 pounds to the shearing 
strength, and 10,000 pounds to the tensile strength. 


Our rivets conform strictly to Specifications. We carry the 
largest stock of rivet bars and rivets in the world. 


ALL SIZES | / ALL LENGTHS 


DRIVEN RIVET 
Booklet ‘Scientific Facts’? upon application 
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The world’s standard for Zinc products 


ZINC PLATES 


Our numerous mines yield such a comprehensive variety 


of zinc ores that we are able to exactly meet every zinc 


requirement. 

Our rolling mills at Palmerton, Pa., are now prepared to 
furnish zinc ship plates and boiler plates of any desired 
dimensions and thicknesses and of just the right quality to 
best serve their purpose. 

This organization with its extensive resources and 
seventy years of experience in the development and produc- 
tion of zinc products, has unusual advantages in meeting the 
needs of the ship building industry. 


THE NEW JERSEY ZINC COMPANY, 160 Front Street, New York 
ESTABLISHED 1848 
CHICAGO: Mineral Point Zinc Company, 1111 Marquette Building 
PITTSBURGH: The New Jersey Zinc Co. (of Pa.), 1489 Oliver Building 
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BRUNSWICK 


Ice Machines 


“The Marine Engineer needs 
an ice machine that will ‘‘stand 
up”’ throughout the voyage re- 
gardless of the outside air or 


the temperature of the con- 


densing water. 


Over size condensers is one 
reason for BRUNSWICK ef- 


ficiency.”’ 


BRUNSWICK REFRIGERATING CO. 


Marine Department 
NEW BRUNSWICK NEW JERSEY 
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“the Boyer for mine, Jim!” 


HERE are sound reasons why the men who use pneumatic hammers 

express a preference for ‘‘Boyers’’; there’s more back of it than the 
fact that the Boyer is the most widely used pneumatic riveting hammer in 
the world. 


Workmen like the Boyer because its driving power enables them to do 
more and earn more; because of its convenient smooth-working air control. 
They have learned, too, that they can depend upon the Boyer for endurance— 


yi his mark of for steady ‘“‘plugging’’ all day without interruption, day in and day out. 
GOreclO7, Boyer Pneumatic Hammers are made in a variety of sizes for riveting, 

pamnowe sunbed intgn every chipping, calking, sealing, ete. Ask for Bulletin 124, 

part. It protects you against 


unscrupulous imitators offer- Ch 2 P s T ] C 
ll d duct f 
“Thferor quatity and auestion icago Fneumatic lool Company 
a O Vi enu- } ; 7 
ine aN To GED Ree . Fisher Building . 
ammers. New. York Ch 1cago San Francisco 


Sales offices all over the world 


“Chicago Pneumatic” | 
Products 


Pneumatic Tools 
Electric Tools. 
Air Compressors | 
Oil and Gas Engines 
Rock Drills 
Giant Trucks 


Pioneers in Pneumatic Tool Progress 


P10 
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When you are dealing with the Savage organ- 
ization you have the certainty of knowing that 
your forgings will not only be of the highest 
quality and exactly to specifications but that an 
eager interest will be taken in your forging 
problems. 


That personal attention to your individual needs 
that is possible only in a live, active, organiza- 
tion is focused on the forging orders you send 
to Savage. 


The Savage shop mark guarantees this service. 


UTICA NEW YORK DETROIT PHILADELPHIA 
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“you have the certainty of knowing that 

your forgings will not only be of the high- 
est quality and exactly to specifications but 
that an eager interest will be taken in your 
forging problems.” 
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The Right Choice for 
High Production 


The Reversing Motor Drive as originally developed by us and 
which can be supplied on all Niles-Bement-Pond Planers is a 
production booster on planer work that is reducing costs wherever 


SIMIAN 


N BP 
REVERSING 
MOTOR 
PLANERS 


al in use. 

With drive direct from motor to table, extreme Fourteen cutting speeds and four return speeds 
accuracy of stroke is assured. ‘There is no over- are entirely independent of each other and may be 
travel. When motor stops, table stops. Motor is changed while machine is running. This permits 
especially designed for quick reversal and acts as a instant selection of the most economical speed for 
dynamic brake to stop table instantly and positively. roughing and finishing any metal. 


Other Equipment for 
Marine Shop Use 


We build machinery for ship shed equipment, all ma- 
chines for the heaviest class of marine boilers, complete 
equipments for marine engine and steam turbine manufacture 
These include steam hammers and electrical traveling cranes 
up to the largest capacity as well as special machine tools for 
handling armor plate, guns and gun mounts. 


Extensive installations in Govern- 
mental and private ship yards, and dry 
docks throughout the country speak for 
the quality and recognized merit of our 
products. We'll gladly send catalogues 
or give you any information or assistance 
in selecting equipment you desire. 


HEAVY 
MACHINE TOOL 
EQUIPMENT 


PRECISION 
MACHINE 
TOOLS 


SMALL TOOLS 


STANDARDS 
AND GAUGES 
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NILES 
SIDE HEAD 
BORING 
MILL 


AILEY 


‘It’s a pleasure 
to operate 
this machine”’ 


says an experienced boring 


mill hand. And here is why— 


Sixteen distinct feed variations for 
both vertical and side heads. All 
control levers within arm’s reach of 


Operator. Feeds and rapid traverse 
instantly obtained to either vertical or side 
head in any direction. Control levers in all 
cases advanced in direction which movable 
member is to travel. 


Twelve table speeds controlled with two levers. 
Can be operated with ease by foot or hand. 
Levers are interlocking so that it is impossible 
to injure gearing through false manipulation. 


Starting lever operates vertically. Machine can’t be started by accident. 
When lever drops table brake is engaged. When engaged, speed change 
levers are locked. 


We would like to tell you more about 


this machine. May we send catalogue? 


COMPLETE 
MACHINE 
TOOL 
EQUIPMENT 
FOR 
General Machine 

Shop 
Railroad Shops 


Shipyards and 
Arsenals 
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z = Worthi ngton Works, 
= Blake & Knowles Works, East Cts Mass 


nee 


azleton Works, 
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ther Leaf from the 
orthington war book. 


OR the most part, Worthington’s vital share in forging the 

American war machinewas carried on in ‘‘third-line trenches’’ 
—in the countless factories and shipyards, or at mines or farms 
three thousand miles from the front. 


But in a few instances Worthington went forward with our 
troops. Worthington Compressors, made by our Laidlaw 
Works, for example, were employed in filling cylinders with 
compressed gas for inflating balloons. Other Worthington 
Compressors found varied use on our ships of war, from clear- 
ing the big guns of gas to emptying flooded compartments or 
operating machine tools. It was our Laidlaw Works, indeed, 
which supplied over a hundred compressors for Uncle Sam’s 


new destroyers. 


And so throughout the whole big Worthington organization. 
All the facilities of our eight factories were employed wherever 
they could speed up war work, and the long list of products 
delivered—to our government, to military forces, and to in- 
dustry—constitutes for us both a sweeping endorsement of 
Worthington quality and a proud roll of honor. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
Executive Offices: 115 Broadway, New York City 
Branch Offices in 24 Large Cities 
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-OIL & GAS ENGINES — MINING MACHI 


PRODUCTS FOR THE MARINE FIELD: 


Vertical Boiler Feed Pumps Fire Pumps 
Oil Circulating Pumps Sanitary Pumps 
Air Pumps Marine Engines 


[Special Bulletins on Request. 


SRowsHely Works, Batulg NY 
gue fT aidiaw ‘Works, Cincinnati, Ohio. === 
{Power & Mining Works, Cudah 


as Engine Works. Cudahy 


oe Sa 
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You Need This 
New Keller Catalogue 


I’m prouder of this new Keller Catalogue, just off the press, than any author ever was of his 
literary brain-child. ‘To us of the Keller organization it is a brain-child, not in the literary 


sense alone, but in the mechanical sense as well. 


It contains our deeds as well as our words, 


We made it before we wrote it; and that is why we have been able to put into it a collection of 
hard facts about Pneumatic Tools and their uses that I am sure will prove of vital interest (and 
still more vital profit) to every buyer and user of such equipment. 


In the new Keller Catalogue you will find pictured 
and described the line of Master-Built Pneumatic 
Tools that has been adopted as standard equipment 
by leading Railroads, Government Shipyards, and a 
majority of the foremost Shipyards, Shops and Foun- 
dries throughout the country. 

From the new Keller Catalogue you can now buy 
Valve and Valveless Drills (recent additions to the line), 
as well as Scaling, Chipping and Riveting Hammers, 
Holders-on, Dolly Bars, Jam Riveters and Sand 
Rammers. 


KELLER- MADE 


PNEUMATIC 


TOOLS 


MASTER-BUILT 


There’s a Keller-Master tool for every purpose—and 
every Keller-Master tool is the best for the purpose. 


If you have not already received a copy of the new 
Keller Catalogue, it will pay you to drop us a line at 
once, on your business letterhead, as a means of mak- 
ing sure that you are not overlooked. 


You’ll be vitally interested in what the book says about 
Keller-Master tools; you’ll find the tools themselves 
can be depended upon to do a great deal more than 
the utmost that we have ventured to claim for them. — 


5 DV Dcelle.. President 


KELLER PNEUMATIC TOOL COMPANY, Granp Haven, Micu., U.S. A. 
General Sales Offices: 20 East Jackson Boulevard, Chicago. 


Factory: Grand Haven, Michigan 


0000008 
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SELF SCALING 
| COILS 


No more of the troublesome labor of removing salt scale 
from evaporator heating surface by the old hand method. 
All that has gone into the discard with the advent of the 


Submerged Type Coils 


which are one of the features of superiority in 


Reilly Evaporators 


Submerged Type 


for when these evaporators 
are operated in accord- 
ance with the directions 
supplied by us the scale is 
automatically cracked from 
the coils—the efficiency 
maintained at all times 
and hand cleaning elimi- 
nated. 


Send for Bulletin 311 


THE GRISCOM-RUSSELL CO. 


2124 West Street Building, NEW YORK 


PACIFIC COAST AGENTS 
CHAS. C. MOORE & COMPANY, ENGINEERS SAN FRANCISCO, CAL. 
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Electric Equipment for the Ship 


The General Electric Company is prepared to 


S furnish electrical equipment for marine use from 

team Z 5 : 

Qaneraren Set the small electric fan in the state-room and cabin 
S to the powerful steam turbines used for ship 


propulsion. 


If steam is not available, one of our internal 
combustion engine generating sets will supply 
current for motors, lights, heating, cooking and 
operation of searchlights. 


Our marine engineers are thoroughly familiar 
with the installation of electrical equipment on 
all types of ships. 


30-5 


GENERAL ELECTRIC COMPANY 


GENERAL OFFICE SCHENECTADY, N.Y. 


Searchlight 


(7 hal Le 


RAL ELECTRIG OU 


Pte IGENE 


Internal Combustion Generating Set 


When writing to advertisers, please mention INTERNATIONAL MaRINE ENGINEERING. 


INTERNATIONAL 


JUNE, 1919 MARINE ENGINEERING 31 


“THE FERRYBOAT OF THE ATLANTIC” 


| The ‘‘Northern Pacific,’’ once called ‘‘Palace of the Pacific’’ has been re= 
named the ‘‘Ferryboat of the Atlantic’’ because of the wonderful speed records 
| she made in those strenuous war days rushing our troops to France. 


She outstripped all other transports, even the vaunted ‘‘Leviathan.”’ 


High speed was possible because of scientific design to obtain lightness in 
weight, and this in turn was possible because of the use of 


LITOSILO— THE MODERN DECKING 


A recent inspection of the decking on this ship, which was laid five years 
ago, revealed that LITOSILO remains intact, in spite of the hard usage this ship 
has had including her grounding on Fire Island a few months ago. 


The hob=nailed boots of the doughboys wrought havoc with the wood decks 
on this ship, on her sister the ‘‘Great Northern’’ and on the ‘*‘Siboney’’ and the 
“Orizaba.’’ Oak strips placed over the wood decks at the points of greatest wear 
are renewed monthly, but LITOSILO on all these ships has needed no repairs 
or protection. 


LITOSILO is laid 1” or thicker on wood,—114” or thicker on steel. 


MARINE DECKING & SUPPLY CO. 


PHILADELPHIA, PA. 


NEW YORK OFFICE CLEVELAND OFFICE 
21 PARK ROW GEO. RACKLE & SONS CO. 
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The Importance 
,. Of a Strong Constitution 


28"-36" 
and 48" : . 
A man who is sick most of the 


time cannot accomplish much— 
nor a wrench, doth must have a 
strong constitution. 


Just as each part of the human 
body must contribute its share of 
strength, so must each part of a 
wrench awzte with the other parts 
for this same accomplishment. 
There must be no weak parts. 


Coes “*Steel-Handle”? Wrench is 
a good example of how strong and 
serviceable a screw wrench can be 
made when wse/ess parts are elim- 
inated. 


With a constitution made up of 
six solid, simple whole parts, all 
united by the strong Coes method, 
there isn’t a sign of weakness in a 
Coes Steel Wrench anywhere. 


COES 
These two models are especially “Steel-Handle” 
made for trying service, in moisture, - WRENCH 
(hot or cold) and for heavy duty. qd Sees 
6" to 21" 


Coes Wrench Company © 


Established 1841 in 
Worcester, Mass. 
J. C. McCARTY & CO., 29 Murray Street, New York 
J. H. GRAHAM & CO., 113 Chambers Street, New York 
FENWICK FRERES, 8 Rue de Rocroy, Paris, France 


For Continental Europe 
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We Specialize in the Design and Construction of 
Surface and Jet Condensers, Pumps, Ete. 


RADOJET AIR PUMPS 


Fulfill all the require- 
ments for marine ser- 


vice. 

Smallest weight 

Reliable and noiseless 
operation 


Highest economy 
No moving parts 
No lubrication 
No foundation 


Marine Type Condensate Pump 


ROTREX Suction 
Valveless Rotary Type 
Vacuum Pump. 


Centrifugal Pumps de- 
signed to suit all marine 
conditions. 


— 


Low Speed Centrifugal 
ROTREX Vacuum Pump Pump 


Combined Air and Circulating Pump 


C. H. WHEELER MANUFACTURING COMPANY 


Main Office and Works: PHILADELPHIA, PA. 
Branch Offices: New York Boston Chicago Pittsburgh 
San Francisco Seattle Charlotte New Orleans 
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Which phase 

of the new 

Marconi 3-way plan 
fits your requirements ¢ 


NE of them fits, that’s certain. For no matter 
how much your problem may differ from others, 
this plan is so flexible that it offers a ready solution. 


For instance, if you are one of those owners whose 
Marconi-equipped vessel has been returned by the 
Government, you can contract with us for service— 
and in so doing, immediately shift the burden of main- 
tenance and operation to our experienced shoulders. 


But if your vessel has no wireless at all, you can 
secure Marconi Apparatus on practically any basis you 
wish — you can rent with service, or buy outright, or 
buy with service. 


This plan — which in all its phases is available now — 
will prove even more interesting, when you learn how 
much worry and money it will save you. Write for 
details or ask our representative to call. 


GG MARCONI WIRELESS TELEGRAPH COMPANY 


C/ QO 
{ / i AES \\ OF AMERICA 
ara AN ‘ Woolworth Building, New York 


4 : : Branch Offices: 
MAR CO N | 4 Boston Chicago Philadelphia Cleveland Baltimore San Francisco Seattle New Orleans 
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We are in a position to execute 
promptly orders for marine 
engines having cylinders 


IY” 5x AG” 5x Ga 
26” 
and 


17” x 25” x 43” 


30” 


and we solicit inquiries for other 
sizes. Operating our own 
foundries and machine shops 
we are prepared to do good work 
quickly. Our organization is 
capable and experienced and our 
location on the Mississippi 
river gives us low rates of 
freight in all directions. We 
request also inquiries 

for marine or station- 

ary boilers of any 


INTERNATIONAL 


MARINE ENGINEERING 


This company was incorpo- 
rated in 1870 and been in 
continuous operation for forty 
nine years. 


Before the war its product 


was mostly Corliss steam en- 


gines and tubular, water- 
tube and 
boilers. Its war-time expe- 


internal-furnace 


rience in marine work war- 
rants its ability to handle that 
line on a peace basis. 


Please send us your inquiries. 
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That’s what they say who have equipped their snips with the 


Electro-Hydraulic Steerer 


Absolutely reliable and positive in action; 
Extremely sensitive and prompt in starting; 


Ample in holding power, and provided with positive 
relief against rudder shock; 


Flexible as to arrangement about the rudder stock; 


Compact, requiring less space than any other steerer 
of like power; 


e 
It 1S Mechanically efficient and requires minimum attention; 
| 


The nearest approach to the ideal steerer. 


The American Engineering Co. 
Philadelphia, Pa. 


Manufacturers of Steering Gears, Telemotors, Windlasses, Winches, Canstans, Gypseys, 
Towing Machines, Ship and Dock Chandlery and 


tHE TAYLOR STOKER 
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COLED\SEML SEE ID 


Radial _ 
Drills 


No. 3 Wall Radial Drill, Automatic 
Feed, Power Raising/and Lowering 
Device, Motor Drive. 


The essential requisites for the ideal Wall Radial Drill are mechanical 
perfection, sturdy construction and high efficiency and all these are in- 
corporated in Cleveland Wall Radial Drills. 


Special attention is given to workmanship and material employed in the 
manufacturing of Cleveland Wall Radial Drills and no amount of ma- 
terial or skilled labor is spared in the equipping and finishing of the spe- 
cial parts. 

Write today to our nearest office for bulletin 

which describes in detail Cleveland No. 1 

and No. 3 Wall Radial Drills. 


Cleveland punches and Dies are built to “stand 
up’ under the most severe service and as all the large 
punching machines made by us are carefully tested 
before leaving our factory, we have the opportunity 
of testing punches and dies to their full capacity under 
varying conditions. 


We carry a full line of standard Punches and Dies 
in stock in our Cleveland Warehouse and can make 
immediate delivery to all customers using standard 
tools. 


8 CLEVELAND PUNCH 
,& SHEAR WORKS CO. 


Main Office 6Works . CLEVELAND, OHIO 
prérSBURGH- CHICAGO — PHILADELPHIA ~ NEW YORK 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


INTERNATIONAL 


JUNE, 1919 MARINE ENGINEERING 39 


FORGE DEPARTMENT No. 2 


Forge Department No. 1—equipped with One 800 Ton Steam-Hydraulic Forging Press. 
Forge Department No. 2—equipped with Two 1500 Ton Steam-Hydraulic Forging Presses. 
Forge Department No. 3—equipped with One 2000 Ton Steam-Hydraulic Forging Press. 


All ingots are supplied by our Open Hearth Department, having a normal capacity 
| of 6000 tons of forging ingots per month. 


We are prepared to make prompt delivery of all classes of forgings, such as Engine 
Shafts, Line Shafts, Propeller Shafts, Thrust Shafts, Crank Shafts, Connecting Rods, 
Piston Rods, Bending Rolls, Press Columns, Etc. 


| Mesta Machine Company > 
PITTSBURGH | PENNSYLVANIA 


Manufacturers of 


GAS AND STEAM ENGINES, BLOWING ENGINES, REVERSING ENGINES, 
ROLLING MILL MACHINERY, FORGING PRESSES, AIR COMPRESSORS, CONDENSERS, 
ROLLS, STEEL AND IRON CASTINGS, FORGINGS, ETC. 
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3. ““‘W & B”’ Reamer with 


1. Quick, accurate work 


extension socket. 420 


on a Stern Post with 


per hour, 15-16” holes 


“W & B” Twist Drill. 


in Deck Plate. 


2. Re-countersinking 


4. Pulling up plates with 
“OW 


& B’’ Construction 


Shell Plates with 2” 45 


wrench, preceeding 


degree ““W & B” 


riveting. 


countersink at over 


5. ““W & B’’ Twist Drills 


1200 per day as they 


come. 


stand more hard usage 


UT a good man behind a “W & B” 
Tool and your combination can’t 


be beat. 
With “Hercules” (patented) High Speed 
Twist Drills and Reamers, holes come 
fast and accurate in the hardest, tough- 
est steel. 


The shipyards that produce the most good 
holes per Drill and per dollar of Drill cost 
regularly use ‘“‘Hercules” High Speed ‘Twist 
Drills and Reamers on bottom, keel and 
deck plates, stern posts and general heavy 
work. 


“Hercules” Twist Drills have a collar larger 
than any other part of the drill 
—prevents dropping through a 
finished hole. ‘They are hot 
twisted from special rolled alloy 
steel—keeps the original grain 
of the metal. ‘Thin webs result 


Trace Merk 


' i tinan 


than any other make. 


Work! 


in fast, clean work. “Hercules” (patented) 
High Speed Reamers keep pace with 
“Hercules” Twist Drills. 


Other ‘““W & B” Tools for Shipbuilders in- 
clude our Three Lip Ship Plate Counter- 
sinks; a fine set of Spud Wrenches in sizes 
Vf’ to 114”; a full line of Carbon and High 
Speed Twist Drills and Reamers; a more com- 
plete line of Screw and Drop Forged Wrenches 
than is shown by any other manufacturer, 
and many accessories. 


Send us your drawings and specifications for 
special drop forgings. 


Our new No. 91 Catalog now ready. 
THE WHITMAN & BARNES MANUFACTURING 


COMPANY 
General Offices: Akron, O. 


Factories: Akron, O., Chicago, Ills., St. Catharines, Ont. 


65 Wears 


TWIST DRILLS — REAMERS — WRENCHES — DROP FORGINGS 
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SOOTLESS 
BOILER 
= TUBES 


Many devices have been invented to overcome the soot but all were lacking in effi- 
ciency due to faults in construction and method of operation until the advent of 


THE ATLAS SOOT BLOWER 


which embodies the following points of efficiency : 


1. It cleans in the logical direction, viz.——with the draught and not 
against, thereby blowing the soot up the stack and not back on the 
rear plates. 

2. It is operated from the front, always under the eye of the engineer. 

3. It reaches every part to be cleaned with DRY steam, and does the work 
thoroughly. 

4. There is no obstruction on the smokebox door, the handle being in 
position only when the blower is in use. 

5. It may be quickly, easily and economically installed, even when boiler 
is under full pressure. 

| 6. Thereis no decrease of pressure in using, as the entire operation only 

| consumes about two minutes, and the results are almost instantaneous. 

7. When not in use it is telescoped into the tube (which is sealed) out of 
contact with the extreme heat. 

8. Its saving in coal, and increase in speed of vessel, has proven on of- 
ficial tests to amount to 10% and over. 


An Atlas Soot Blower is absolutely essential where superheaters are used. Without one the tubes 
get sooted up immediately and the superheater is practically useless. 


Thousands of Atlas Blowers (under the English trade name) are now doing efficient service in the 
British Admiralty and Mercantile Marine, conserving coal, increasing heating surface efficiency and actual 
speed of ships. Naval authorities pronounce the ATILAS the most efficient appliance of its kind yet 
devised. ‘The British Admiralty is now using it to the exclusion of all other makes, and are taking prac- 
tically the entire output of the English manufacturers. 


A partial list of users follows: 


Anglo-American Petroleum Co. P. & O. Line Holland-American Line 
Australasian United Steam Nav. Booth Line. Day, Summers & Co., Ltd. 
Coy., Ltd. Bow McLachlan & Co., Ltd. Dunsmuir & Jackson, Ltd. 
American Petroleum Co. Canadian Pacific Co., Det Norske Amerikalinge 
Amos & Smith, Ltd. Gases Greig, Ltd. Eagle Transport Co. 
| Atlantic Transport Line. Cunard S.S. Co., Ltd. Earles Shipbuilding & Eng. Co. 
Australind S. S. Co., Ltd. Clyde S. B. & Eng. Co., Ltd. Ellerman Line. 
British India Steam Nav. Co., Ltd. A. F. Craig & Co., Ltd. Fawcett Preston & Co. 
Blair & Co. Chargeurs Reunis, France. Furness Withy & Co., Ltd. 
| Blue Star Line. Barclay, Curle & Co., Ltd. A. H. & E. Gunn. 
Lamport & Holt Dodwell & Co. Hawthorne & Co., Ltd. 


Compagnie Generale Transatlantique 


When may our representative call on you? 


ALBERT T. OTTO & SONS ING. 


Sole Licensees U. S. A. 
101 PARK AVENUE NEW YORK CITY 
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THE INEVITABLE 


Thick fog—a crash. 


If the ship’s telegraph had worked as it should 
have worked, there would have been a saving of 
thousands of dollars in damages, to both ships as 
well as the saving of several lives which were lost 


unnecessarily. 
This Is 
Why You Should Specify CHADBURN 


For scores of years our equipment has given the 
greatest satisfaction of all like equipment until 
to-day more than 12,000 vessels and liners are carry- 


ing it EXCLUSIVELY. 


ALL vessels built at the Hog Island and Federal 
Shipbuilding Company Yards are equipped with 
CHADBURN products, as are the ships of the U. S. 
Navy and the British Admiralty. 


oT TT TEES 


NRO ETAT 4 esas Scammer snaeeeeoememene] 


Engine and twin engine telegraphs, stokehold 
telegraphs, engine revolution indicators (speed), 
steering telegraphs, docking and look-out tele- 
graphs, alarm gongs, engine counters, etc. 

We are prepared to give estimate for complete 
installations. Prompt deliveries. Send for catalog. 


Engine-Room Telegraph Single Screw Equipment 


CHADBURN (SHIP) TELEGRAPH CO. of AMERICA 


INCORPORATED 


TROY, NEW YORK. 


Factories also at :—Montreal, Canada, and Liverpool 
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Retort 
House 


Monorail Grab Bucket Hoist Installation at Madison Gas & Electric Company, Madison, Wis. 


Make Use of 


HE vacant spaces above your plant can be replaced by 

a monorail system of conveyance which frees valuable 

ground areas from trucks, narrow gauge railways, pas- 
sage ways, and other impediments. ; 


Above is illustrated the function of the P & H Grab Bucket 
Hoist at the plant of the Madison Gas & Electric Co., Madison, 
Wis. The runway looked at from above forms an irregular T; 


Slip yoke over crane 
hook and the P&H 
Single Line Grab 
Bucket is ready for 
service. When the 
crane is needed for 
other work, the 
bucket is just as 
easily detached. Use 
it for mixing sand, 
cleaning slag, un- 
loading sand and 
gravel from cars, and 
for anything else you 
might use a bucket. 
Built in four sizes 
according to capac- 
ity: % yd., % yd., 
1% yd. and 2 4 yd. 
Ask for Bulletin 101. 


“Blue Sky” 


at the base of the T the power house is situated, indicated on 
the picture, the intervening space between the power house 
and upper bar of the T is a coal storage bin. The coal is 
grabbed out of the gondolas on the rails, shown in the fore- 
ground of the picture, and carried either directly to the retort 
house or dropped temporarily in the storage bin. From the 
storage bin both power house and retort house can be supplied. 
The hoist also serves to move the coke from the retort house 
to wagons waiting in the street at the end of runway, marked 
in the picture. An extension of the monorail system has been 
made, since this photo was taken, to include the area at the 
right of the picture, partly occupied by the gas tank. 


This is one application of the P & H Monorail System; its 
adaptations are manifold and material of every size and weight, 
ponderous or fragile, boxes, bales, bundles, and castings of 
varying bulk can be carried into the irregular areas with ease 
and dispatch and at a cost that would encourage the most 
skeptical of engineers. Both laymen and engineers find our 
bulletins 301-B, 303, and 304 very interesting. 


PAWLING & HARNISGHFEGER GO. 


MILWAUKEE, WISCONSIN 


50 Church Street, New York 47 Fidelity Building, Pittsburgh, Pa. 

DO eerben Gerard Building, Phil- Wee Monadnock Block, Chicago, 
adelphia. 5 

926 Whitney Central Building, New Pittock Block, Portland, Ore. 


Orleans, La. 
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WHITLOCK . DAGE 


PROVES QUALITY-CLAIMS 


on deliveries to the U. S. Navy 


In fulfillment of a single order we shipped 1,400,000 Ibs. of Manila Rope to the 
Navy Yard at Portsmouth, Va. Our strength aid yardage guarantees were higher than 
those of any other manufacturer—and higher than the Navy requirements for “Bolt 


> 


Rope.’ 
Navy Inspectors passed on all shipments, and not a single coil—of all the sizes ordered, 
from 14” dia. to 314” dia. (10” cir.)—was considered “doubtful” or unfavorably 
criticized. 
Every test exceeded our warranty of superior strength by a wide margin, averaging 
about 20 % and running as high as 35 % over the strength guaranteed. 
Performance counts, and this is merely one more proof that WAITLOCK 
ALL-MANILA is indeed— 


“The Utmost in Rope Value” 


are RoPe iat Endup, 


DEPARTMENT M 


WHITLOCK CORDAGE COMPANY 
46 South Street, New York 


Factory and Warehouses, Branches: 
JERSEY CITY, CHICAGO, KANSAS CITY 
N. J- and BOSTON 
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Duun Stockless dachors 


have three important characteristics that make them far more 
desirable than other anchors. First, they hold—their tremen- 
dous holding power is unfailing. Second, they cannot foul— 
possibility of fouling being reduced to a negligible minimum. 
Third, they are incomparably convenient—they lie snugly in 
the hawse pipe ready to be let go. 


Ask us right now to send you full details. 


hy 


American Steel Foundries 


| CHICAGO NEW YORK 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


46 


INTERNATIONAL 


MARINE ENGINEERING JUNE, 1919 


This is an 80-inch 3-ply Heart Brand Belt in a Massachusetts paper mill. It began tts service 
in 1911. Itcarries 1100 horsepower. The cost of transmitting a horsepower a week 1s $.0045. 


The Test of Adaptability 


: Hl 

For some materials there is no substitute. The advantages of leather for transmission 
Such, for instance, is leather for belting. Its are developed to their maximum in Graton & 
superiority for all the major requirements is Knight Standardized Series Leather Belts. 
The belt They are that rare thing in business—a highest- 
quality line enjoying the largest sales. Do you 
know of any other brand in any highly com- 


petitive field that combines highest grade 
and cut down 2 inches in width—an adaptation with biggest sale? Talk that over in your 


recognized by transmission experts. 
shown above, for instance, was transferred from 


one drive to another—lengthened by splicing, 


that is possible only with leather. transmission conferences. 


Write for booklet on standardization as applied to belting 


THE GRATON & KNIGHT MFG. COMPANY 3 
Worcester, Mass., U.S. A. 


Oak Leather Tanners, Makers of Leather Belting, Lace Leather, Packings, and Specialties 


BRANCHES OR DISTRIBUTORS IN ALI, PRINCIPAL CITIES 


GRATON & KNIGHT 


Standardized Series 


LEATHER BELTING 


Tanned by us for belting use 


1851 


Tasor wane 
ALC.U.S. BAT.OFF- 
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A Specialty 
for 74 Years 


You are not surprised at the uni- 
formly high quality of EMPIRE 
Bolts and Nuts when you know 
the character of the house that 
produces them. _—: 


Three plants— at Port 
Chester, at Pemberwick and 
at Rock Falls—are busily 
engaged supplying the 
needs of the world’s biggest 
industries; a privilege won 
by 74 years of service. 


RUSSELL,BURDSALL & WARD 
BOLT & NUT COMPANY 


PEMBERWICK.conN. PORT CHESTER.NEVW WORK. rock rats. uwois 


—————————————— eee eee 
Makers of Bolts, Nuts and Ri VetsoSimee IB4AS 
— SSIS EP 
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Insurance 


DUNTLEY -DAYTON TOOLS 
are designed to keep up the pro- 
duction and keep down the repair 
bills. He may have been a pessi- 
mist who coined the phrase “It 
isn’t the first cost; it’s the up- 
keep,” but he was an optimist 
who conceived the idea of so sim- 
plifying the construction of a pneu- 
matic tool that its cost of mainte- 
nance would be reasonable. Sim- 
plicity of construction and dura- 
bility are outstanding features to 
such an extent that investment in 
DUNTLEY-DAYTON Pneumat- 
ic Tools is a form of REPAIR 
PART INSURANCE that goes 
with the purchase. 


DUNTLEY-DAYTON CO. 


Westminster Building 


CHICAGO 
295 FIFTH AVENUE 719 COMMERCIAL TRUST 
NEW YORK BUILDING 
PHILADELPHIA 


Office and Representatives in Every Principal 


City of the World 


AN INVITATION 


You are invited to send for Bull- 
etin No. 101 telling all about 
DUNTLEY-DAYTON Hammers 


and pneumatic tool accessories. 


You are also invited to send for 
Bulletin No. 102 which gives the 
prices of the Repair Parts—an im- 
portant consideration in the selec- 
tion of Penumatic Tools. There 
is a chapter on the “Care of Pneu- 
matic Hammers” in this bulletin 
which is of interest to the man 
who pays the repair bills as well as 
the operator himself. 


You are also invited to send for 


JUNE, I919 


Repair Part @—— =. 


Folder No. 104 entitled Hoseology 


—a treatise on hose, hose couplings 
and hose clamp tools. 


And you are invited to send us 
your inquiries for Pneumatic or 
Electric Tools of any description, 
and rivet sets, chisel blanks, grease 
and oil and other accessories. 
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U. S.S. SOUTH BEND 
One of several ships refitted by this Corporation for Army Transport Service. 


Castines | 
SHIPFITTINGS 
Forcines 


We have unequalled facilities for furnishing cast- 
ings, forgings and ali classes of metal shipfittings. 


2%’ Turnbuckle made in our shop. 


All kinds of turnbuckles supplied in quantity and on short delivery. 


SERVICE 


Many times in the last year we have been called upon to meet 
difficult conditions with regard to quality and prompt delivery of 
materials. Our customers will vouch for our good service in these 
times of stress and emergency. 


PRICES QUOTED ON REQUEST 


American Standard Shipfittings Corporation 


115 Broadway New York City 
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AMERICAN BUREAU OF SHIPPING 


(INCORPORATED 1862) 


The Standard American Classification of Shipping 


STEVENSON TAYLOR : : : : ; : ‘ President 
ANTONIO C. PESSANO of New York, N. Y. : : : . Vice-President 
FRANK GAIR MACOMBER of Boston, Mass. 3 : : . Vice-President 
WILLIAM H. TODD of New York, N.Y. . : ; , . Vice-President 
LOUIS F. BURKE of New York, N. Y. ; ; ; 5 . Vice-President 
JOHN W. CANTILLION ; . om 5s : Secretary and Treasurer 


MAIN OFFICE - 66 BEAVER STREET - NEW YORK 
GREAT LAKES DEPARTMENT 


H. N. Herriman, Manager 


Rockefeller Building, Cleveland, Ohio 


This Bureau supervises the construction of vessels throughout under 
established rules, tests all materials for hulls, machinery and boilers, 
and proof tests all anchors and chains, etc. 


Classification of a vessel is a standard for builders and owners and the 
certificate is an authority for underwriters and shippers. 
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From Low-Cost Crude and Fuel Oils—the highest 
known efficiency for boat propulsion or auxiliary. Clutch 
type and Directly Reversible Marine Oil Engines. 


Standard Midwest Products 


FOR MARINE SERVICE— 
Midwest-Diesel and Midwest-Hvid 
Oil Engines; and Midwest-Parsons 

ross Compound Geared Steam 
Turbines in a wide range of sizes. 


FOR STATIONARY SERV- 
ICE — Midwest - Diesel and Mid- 
ewest-Hvid Oil Engines in units 
from 20 to 666 B. H. P. Also 
Midwest-W ait Steam Turbines in 
units from 25 to 1500 k. w. capac- 
ity. 


FOR BOTH MARINE AND 
STATIONARY SERVICE— 
Centrifugal and Reciprocating 
Pumps suitable for a wide range of 
capacity and duty. 


ERE is the Midwest- Diesel 
Directly Reversible Marine Oil 
Engine—a brute for strength and 
a wizard for economy and efficiency. 
Among its distinctive features is the open 
crank case that affords the utmost con- 
venience for inspection and adjustment. 


Pistons, with their rings, are removable 
without dismounting the cylinder heads 
or connecting rods. 


Simple, positive control for maneuver- 
ing ahead and astern guarantees extreme 
flexibility of operation. 


New York Office—111 Broadway 
New Orleans re Maison-Blanche ee 
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What Does This Mean to Your Shop? E 


A gang of 5 men to handle flanging under the old style hand flanging methods or 2 men when 
you use the 


Mc Cabe Pneumatic Flanging Machine 


And you notice the increase in production too. ‘The “‘McCabe”’ absorbs all the tedious back 
breaking work of hand flanging, flanges sheets cold 14” or under in thickness, thus eliminates 
lost time in waiting for heats, and turns out a sheet true to shape and fit. Just drop us a 
postal for booklet “A Solution of Your Flanging Problems.” 
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Columbian 
Equipped 


Today she is skimming on a smooth sea, everything calm and life 
- aboard equal to that on your own private yacht. 


To-morrow, the seas are running higher than the mast-head and the 
nor’easter she is nosing into stirs up the waves so they seem to loom 
like mountains above her tiny deck. 


COLUMBIAN ROPE 


is the cordage selected (and passed by the Government), by many 
shipbuilders, to meet the terrific conditions encountered on these 
boats where every piece of equipment is often subjected to demands 
far exceeding its rating. 


“Don’t you think COLUMBIAN could fill your requirements?”’ 


COLUMBIAN ROPE COMPANY 


Auburn, N. Y., “The Cordage City” 
New York Chicago Boston 


Branches: 


Send for your copies of the Columbian Marine Posters 
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TRADE 


[RVING SUBWAY 


FIREPROOF VENTILATING FLOORING 


Boiler Room Floor in an Oil-Fired Ship Walkway and Ladders in Ship Engine Room 


[RVING SUBWAY 


THE FIREPROOF VENTILATING FLOORING 


The Modern Grating-Flooring for the Modern Ship 


Apply to Irving Subway any measure of merit you will—and you'll find in it 
everything that is desirable from a standpoint of up-to-date marine efficiency. 


Is It Lightness and Strength You Seek? Is Ventilation and Lighting Sought? -Irving 
Irving Subway is the lightest, strongest metallic Subway gives 80% opening for the passage of 
flooring made—has the largest load capacity per light and air—yet the individual openings are so 
unit of weight and span, and therefore saves on small that only the smallest objects can pass 
dead loads by needing only lighter supports. through. 

Is It A Question of Safety? Irving Subway is Is A Comfortable, Efficient Working Surface 
fire-proof, and absolutely non-slipping. Even Wanted? Men can push or haul heavy loads 
oil or grease or soap—even snow or ice—cannot over Irving Subway without slipping. Wheeled 
destroy its foot-gripping surface. trucks and rib-hooped barrels roll over it easily. - 


And for ladders, there’s the Irving Safety Ladder Step—a small panel of 
Irving Subway—light, strong, elastic, non-slipping, non- -dirt collecting—the 
ideal marine ladder step. 


Ask for the new catalog 2A-10 


IRVING [RON WORKS Co. 
LONGISLAND CITY, N.Y.,U.S.A. 
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Don’t wait till you need gasket material in a hurry—don’t risk holding 


GARCO up a mighty important repair job while you send out and get a cut 
ASBESTOS PRODUCTS piece of sheet packing. Prepare NOW-—stock Garco Gaskette Roll 
Packings today. 
Locomotive Throttle and Air Pump : 9 : 
High Presses Puta Packings INGE before have you been able to buy high grade, wire inserted 
ier SE os asbestos sheet packing in convenient, ready-to-use form like 
um and Low Pressure Packings P ” : ’ 
Perfect Valve Rings this. Never before have you been able to get it, cut 10” wide by 40 
High, Loy and Medium Pressure long—ready for the dozens of jobs where this size just fills the bill. 
CC er eT eEeR hes Now you can keep in stock just the quantity of strong, fine wire. It is treated with GARCO 
Neboctost Aut bil you need—know that it is fully protected from Special Waterproofing Compound—finished red 
C Faas A ieee ve dust and dirt—know that you are prepared for one side, graphite the other. Gaskets made 
ake ee hid every emergency. from Gaskette Roll are guaranteed for the high- 
Brake Lining GARCO GASKETTE ROLL is the newest, est pressure or temperature ever met in steam 


Transmission Lining for Fords 
Cone Clutch and Dise Clutch 


Facings 
Asbestos Spark Plug Yarn 


Asbestos Textiles 


Cloth Yarn Cord ; 
Carded Fibre Braided Tubing 


biggest item in the complete line of highest 
quality GARCO Asbestos Products. It is 
made of high-grade, long-fibre asbestos, thor- 
oughly re-inforced by an interwoven net-work 


or gas engine service. 

Make up your mind now to stock GARCO 
GASKETTE ROLL. Ask your jobber for 
prices or write us direct for full information. 


The same high-grade Garco Sheet Packing also sold under GARCOBESTOS Brand in 
full rolls of 250 pounds and half rolls of 125 pounds, 40’ wide, all standard thicknesses. 


Main Office 


General Asbestos & Rubber Co., Miz Office’ Charleston, S. C. 


Branches and Complete Stocks: 58 Warren St., New York, 14 N. Franklin St., Chicago, 311 Water St., Pittsburgh 


ASBESTOS PRODUCTS — BRAKE LINING—PACKINGS= TEXTILES 
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United States 


The Right Valves for Any Pump 


The exacting requirements of marine service demand the use 
of rubber pump valves especially designed for the work they 
‘must perform. Upon the valves depends largely the efficiency 
of the pump. ; 


Marine Engineers will find it advantageous to specify United 
States Pump Valves for service on Hot Water Boiler Feed, Con- 
denser and Air, Fire and Bilge Pumps, etc. 


Consult our Engineering Department in regard to the conditions 
the valves are required to meet. ‘This service is free. ‘There is 
a United States Pump Valve to meet every condition of service. 


bber Pump Valves 


JUNE, I919 


United States Rubber Company 


Se eee 
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BADGER SERV 


IN THE MARINE FIELD 


The above illustrates how the Badger Service was prepared to meet the 
demands of the Emergency Fleet Corporation for Copper Pipe bending in connec- 
tion with the construction of the great Merchant Marine. 


These pipes were all bent from seamless Copper Pipe, varying in size from 
1” to 1014”, the majority of which were bent without filling, the throat of each 
pipe being absolutely free from wrinkles, made possible by our improved 
method of pipe bending. 


In addition to Copper Pipe bending, the Badger Service in the Marine 
field can take care of your requirements in seamless Copper Air Chambers, 
corrugated Copper Expansion Joints for high and low pressure, Copper Jacketed 
Kettles, Copper Coffee Urns, and any coppersmithing work that is used in the 
construction of a boat. 


The Badger Service will give you the benefit of over seventy-five years’ 
experience in solving the problems of your Copper work. 


We are prepared to give your inquiries our immediate attention, and 
your orders prompt delivery. 


E. B. BADGER & SONS CO. 


63-75 Pitts Street 
Boston, Mass. 


101 Park Avenue 
New York City 
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You Need Cement 


The only value of an iron cement to you is in its dependability. 
Unless you can absolutely rely upon its permanent holding 
quality it is worthless. 


Smooth-On Iron Cements 


have a twenty-three year service record for doing their work 
well and doing it to J/ast. 
And remember this: War and Peace have made no difference 


in SMOOTH-ON—the same carefully selected materials 


and the same _ painstaking 
manufacture which main- 
tained their quality despite all 
difficulties in war times assure 
their excellence now. 


Insist on the genuine 
SMOOTH-ON — your sup- 
ply house has it. 


SMOOTH-ON 
MFG. CO. 


ESTABLISHED 1895 


570-574 COMMUNIPAW AVE. 
JERSEY CITY, N. J., U. S. A. 


Chicago Office: San Francisco Office: 
221 N. Jefferson St. 56 ‘Sacramento St. 


If you haven’t a copy of the 
SMOOTH-ON Instruction Book 
No. 16 send the coupon for one 
today—its’s free. 


— 


U.S. Pat. ofe. 


7 
I 
SMOOTH-ON MFG. CO., Jersey City, N. J. I 
ign Send a free copy of Instruction Book No. 16 to | 
| 

I 
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This Name... 
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COUNTERSINKS 


FOR 


SHIP PLATES 


USED IN THE LARGEST 
AND BEST SHIPYARDS 
AND NAVY YARDS 


BEST 


FOR THE 


PURPOSE 


WRITE FOR FURTHER PARTICULARS 


THE STANDARD TOOL (0. 


CLEVELAND, OHIO 


New York Store, 94 Reade St. France, Burton Fils, Paris. 

Chicago Store, 552 W. Washington Blvd. Switzerland, J. Lambercier & Cie, Geneva. 
Great Britain, Burton, Griffiths & Co., Ltd., London. 

Denmark, Nienstaed & Co., Copenhagen. Japan, The F. W. Horne Company, Tokyo.. 


Spain and Portugal, American Machinery Syndicate, Barcelona, Madrid and Lisbon. 
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CORRUGATED FURNACES 


FOR 


_| Internally Fired Boilers 
+ Seotch Marine Boilers 
Oil Stills, Ete. 


Made from highest quality firebox 
steel in accordance with Lloyd’s 
or U. S. Government requirements. 


LAP WELDED DRUMS and 
FLUES, FORGED STEEL BOILER 
FLANGES, FORGED STEEL 
FLANGES | For High Pressure Steam 


Mains and Riveted Pipe. 


Stock for Prompt Shipments 


TAYLOR SEAMLESS FORGED 
STEEL BOILER NOZZLE 


Sizes 114” ta 8” inclusive. 


One piece forging solid steel with- 
out weld. Make the Boiler wrought 
steel throughout. Needless delays 
are eliminated by its use. 


Spiral Riveted Pipe, Lap Welded 
Pipe Exhaust Steam and Hydraulic 
Supplies. 


Catalog mailed upon request, | 


MANUFACTURED AMIFRICAN SPIRAL PIPE WORKS 


New York Office: 50 CHURCH STREET Main Office and Works: CHICAGO (P. O. BOX 485) 
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“AMERICAN” 


No. 1 BEST MARINE OAKUM 


Made according to Bureau of Standard 
Specifications and so guaranteed by us 


“AMERICAN” 


MANILA ROPE 


The favorite rope of the marine trade 


For prices address Dept. R 


American Manufacturing Company 
Noble & West Streets Brooklyn, N. Y. City 


Western Branch: St. Louis Cordage Mills, St. Louis, Mo. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING- 


62 


INTERNATIONAL 


MARINE ENGINEERING 


RAILWAY EXCHANGE 
CHICAGO 


Locomotive, Automobile, Aeroplane, Gun and Machine 
Parts, subject to maximum shocks of great frequency or 
torsional strains are first forged. WHY? Because forging 
increases their physical properties—rearranges the structure 
to withstand stresses in any desired direction, and gives each 
portion the required amount of working. 


At the proper temperature the flutes of RICH TOOLS are 
first forged and twisted. The result is a blank thoroughly 
uniform in every part and of superior physical properties to 
the bar from which it was made. 


‘THE BLANK » 


NOT WELDED, BRAZED OR BUILT UP—MADE IN ONE 
PIECE of the most suitable and best High Speed Steel of the 
proper composition—every operation and process is conducted 
with care and judgment. 


IT IS UNNECESSARY TO TELL YOU THAT THIS DRILL 
WILL PRODUCE MAXIMUM SERVICE—IT IS BUILT FOR IT. 


Taper Shank, Standard and Oversize. 
Straight Shank, Long and Short Set. 


High Speed Bridge Reamers, Countersinks, Track and 
Bonding Bits. Rivet Sets, etc. 


MAIN OFFICE AND FACTORY, CHICAGO 


Branches: Montreal, New Orleans, Philadelphia, Pittsburgh, Portland, Seattle, 
San Francisco, Detroit, Milwaukee, Kansas City, St. Louis, Cleveland 


JUNE, I919 


RICH TOOL COMPANY 
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DIAMOND SOOT BLOWERS ON FOSTER MARINE 


WATER TUBE BOILERS 


“PLL SAY THEY DO!” 
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declared Warner, the Fleet Engineer to Captain Richmond, the ‘‘Old Man.”’ 


The two were in warm argument over the trip log of the S. S. 
Arethusa, the document having, as readers of this paper will 
remember the Chief Engineer predicted, caused them to “‘ou up 
and take notice.” 


‘“Now let me get this straight.”” The veteran vessel owner re- 
plied. ‘‘We own the Arethusa four years. The best speed she is 
able to maintain is an average of eleven knots, which is a trifle 
faster than either of her sister ships is able to make, due probably 
to the fact that MacGregor is the better engineer. Then, all of a 
sudden, we find her arriving in port eighteen hours ahead of schedule. 
Her log shows she has been making nearly twelve knots an hour 
and when I ask you for an explanation, you answer that you have 
equipped her boilers with Diamond Soot Blowers! That right?” 


The Fleet Engineer nodded. 


“Now Mr. Warner,’’ the Captain continued with asperity 
‘“‘Will you kindly tell me what effect a device for blowing the soot 
out of a boiler has on a vessel’s speed?’’ His disbelief was evident. 


“The result is simply explained.”” Warner smiled. “First your 
soot is not merely blown out of the boilers. It is blown off the fire 
surfaces where its presence prevents heat transference. The less 
resistance there is to the entrance of the heat units into the water 
in the boiler, the easier it is to make steam. The more steam, the 
more work from the engines. In this instance the Arethusa not 


Shee 


| SMT BLOWE 


DIAMOND POWER SPECIALTY COMPANY 
Detroit, Michigan 


only made a quicker voyage, but she burned five per cent less fuel 
than usual!”’ He finished. 


““Then your soot blowers increase operating efficiency all down 
the line, from reducing overhead per ton in the office, to increasing 
tonnage handled per year, and so on clear down to a saving of several 
thousand dollars in fuel?’’ The Captain demanded. 


“T’ll say they do!’ Warner repeated. 


“Hmm! The Old Man’s fingers drummed the table for a long 
minute. He was doing some rapid thinking. ‘‘Mr. Warner,”’ he 
announced finally, ‘‘I don’t know whether to fire you or raise your 
salary. Man and boy you have been with the Red Star Naviga- 
tion Company eighteen years. You know our policy regarding in- 
creasing operating efficiencies by all practical means and methods 
and I should like to have you tell me why I ought not to discharge 
you for not putting in Diamond Soot Blowers on all our boats 
years ago.”” He paused a moment and the smile which made his 
men swear by him began to light his face. “‘On the other hand, 
Frank, I admit that a great deal of our present efficiency is due to 
your suggestions and the improvements which you have inaugurated 
so I guess I’ll have to give you a raise provided you have all our 
boats equipped within 90 days.” : 


Important Notice to Marine Men: For further information on 


Diamond Soot Blowers ask for Bulletin 122 ‘HOW SOME SHIP- 
OWNERS HAVE INCREASED THEIR PROFITS.”’ 
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No. 71 Flanged 


Globe and Angle Valves 


For Marine Service 


can be reground while in place; the 
body is reinforced by a heavy union 
ring; recommended for steam work- 
ing pressures up to 150 pounds. 


Fully described in our catalogue 
which will be sent on request. 


Warehouses and Showrooms: Detroit Minneapolis _— Portland 
Chicago Duluth Pocatello 
Washington Muskeece FOUNDED BY R. T. CRANE, 1865 Rockiond a HaeS Salt Lake City 
yracuse ulsa : iran apids Jatertown 
Buffalo Oklahoma City CRAN E. CO Davenport Aberdeen eae 
Savannah Wichita a Des Moines Great Falls Pa d 
Atlanta St. Louis, 836 S. MICHIGAN AVE, Omaha Spokane Oeste 
Knoxville Kansas City Sioux City Seattle San Francisco 
Birmingham Terre Haute CHICAGO St. Paul Tacoma Los Angeles 
Memphis Cincinnati = f ; 
Little Rock Indianapolis Works: Chicago and Bridgeport. 


CRAN E, Lim!ITED—Montreal, Que., Toronto, Ont., Winnipeg, Man., Vancouver, B. C. 
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 £ LIDGERWOOD STANDARD CROSS HEAD 
sem=p 7 AND SLIDE. HEAVY PATTERN 
BY ONE LEVER) fgg «20 FACE 


7'BEARING- 
4/8 SHAFT. 


This Winch under official test hoisted 10,000 Ibs., 120 ft. per min. 
Thousands Sold. All Parts Interchangeable 


Winches on hand for immediate shipment. 
Ask for quotation. 


Send for catalog covering Winches steering engines and towing engines. 


BRANCHES? 


| CHICAGO 


| CLEVELAND 


PITTSBURGH | 
| PHILADELPHIA © 


ee ee | ae 


CO.,96 LIB © 1) LOSANGELES 
LONDON.ENG. 
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Immediate Delivery 


STEEL TACKLE BLOCKS 


5 to 30 Tons Capacity 


All Fittings Styles and Sizes 


Inquiries 
Solicited 


Quality 
Guaranteed 


Heavier Construction makes them last longer 


THE HUDSON BLOCK COMPANY 


MAIN OFFICE: FACTORY: 
149 BROADWAY MALONE 
New York City New York 
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THE FOUNDATION COMPANY 


SHIPYARD No. 5 — SAVANNAH, GA. 


VIEW ACROSS NINE DOUBLE BUILDING WAYS 


The trawlers under construction at Savannah are of the single deck 
type with hold beam and short lower decks at each end, plumb 
stem, rounded forefoot, fantail stern, raised forecastle-head and poop 
deck. ‘They are built under the rules and subject to the classifica- 
tion of Lloyds. 


Each vessel will be fitted with a three-cylinder, triple expansion 
engine, designed to develop about 500 H. P. at 130 revolutions, with 
steam at 180 Ibs. per sq. in. in the high pressure receiver. Steam 
will be supplied by a single “Scotch”’ boiler. 


All auxiliary machinery and full equipment will be furnished and 
installed by the builders. 


Twenty-eight of these vessels are completed or under construction 
at Savannah for the French Government. 
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THE TAP WITH THE 
“CONTINUOUS TAPER’”’ 


A METHOD ..BY WHICH YOU 
CAN’T,TELL WHERE THE TAPER 
THREAD ENTERS THE 
STRAIGHT THREAD, THEREBY 
PRODUCING A UNIFORM CUT- 
TING EDGE WHICH DISTRIB- 
UTES THE WORK. 
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The 


‘"MaxiTap’ 


PATENTED 


Machine Relieved 
Thread 


The Machine Relieved Thread of the “MaxiTap” 
materially increases its already remarkable efficiency by 
eliminating friction to a large extent. 


Each tooth of the “MaxiTap” is backed off like a milling cutter, thus 
reducing the drag of the heel and walls of the thread, which otherwise would 
generate a great amount of heat, rendering lubrication difficult and retarding the tap. 


Yet the “MaxiTap” may be sharpened repeatedly without effecting its size, as 
each tooth is left concentric for a certain distance back of the cutting edge. 


TRADE MARK 
REG.U.S.PAT.OFF. #7 


For more holes, and better 
use the “ MaxiTap” 
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n , Massachusetie, USvay 
Worlds Largest Manufacturers of Screw Cutting Tools 


New York Chicago Detroit CanadianFactory Wells Bros. Co. 
Q8Warren St. 13 South Clinton St. Congress StW. of Canada Ltd. Galt, Ontario 
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BOSTON ‘ 


AMERICAN SHIPS 
SHOULD LEAD 


Our growing Merchant Marine should 
grow in the right direction. 


European vessels with fire tube super- 
heaters and reciprocating engines are 
delivering an indicated horse-power- 
hour for ‘a pound of coal. 


These are the kind of vessels with 
which we must compete. 


This is why it is so important that high 
degree Superheaters should be installed 
Alt OMCEC- 


LOCOMOTIVE SUPERHEATER COMPANY 


Designers and Builders of Superheaters 
30 Church St., NEW YORK Peoples Gas Bldg., CHICAGO 
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SEATTLE a 3 


NEW PATENTED 


» SCARPHING MIACHINE 


Does lhe Work Better 
Saves Time and Money 


Note.—The diameter of 
the narrow face of the cut- 
ter will be the dimension of 
the scarph made. Both 
right and left hand should 
be ordered for each size of 
scarph, 


DO AWAY WITH THE 
ANTIQUATED CHIPPING 
METHODS 


lo Summarize, the 
Scarphing Machine 


Will cut a smooth, accurate 
scarph in 10 MINUTES. 
Is portable, handled over plate 
by jib crane and trolley, reducing opera- 

tions to a minimum. 

Is light in weight, speedily operated by 
electric motor. 

Will cut at any angle, a scarph of any 
length up to 16 inches and any width up 
to 8 inches. 

Is readily adjustable to any thickness of 
plate. 

Is driven by a 3-horse power, 1200 R. P. M. motor of 
either direct or alternating current. Motor furnished 
by buyer. 

Cubic measurement, 33.20 feet. Weight, 1000 pounds. 

Quotations on request. Side View. 
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GIZES OF DRY Pocks 
DESIGNED, BUILT AND — 
IN OPERATION 


150.ToONS 
1250. | 
—l500.. « 
2000. « 
5500. §& 
-A4500. = 
5000. 
6000. 
8000 
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A 20,000 TON FLOATING DRY DOCK DESIGNED FOR THE BETHLEHEM 
SHIPBUILDING CORPORATION AT SPARROWS POINT, MARYLAND, NOW 
IN COMMISSION. 


COMPLETE PLANS AND SPECIFICATIONS FOR ANY SIZE FLOATING DRY 
DOCK FURNISHED ON SHORT NOTICE. 


Wooden Cargo Ship Problem Solved 


New Method of Standardized Wood Construction Permits of Building Vessels 
Up to 350 ft. Long With Dead Weight Carrying Capacity of 5,500 Tons. 


Design and Construction Approved by ‘‘American Bureau of Shipping’’ and 
Given Highest Rating Permissible for Wooden Ships, Class ‘‘A-1’’ for 15 Years. 


Designer of Floating Dry Docks. For plans and specifications apply Ship Repair and Shipbuilding 
Steel, Wood, or Steel and Wood WILLIAM T. DONNELLY Plants. Reinforced Concrete Pier 
Construction. Pontoon Type, Naval Architect and Marine En- Construction. Harbor Improve- 
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ectional type, Box Vocks 17 Battery Place 


New York City, N. Y. 
Cable Address: ‘‘Nellydon’’ all 
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Plans on hand for sizes from 1,000 
tons to 20,000 tons lifting capacity. 


Plans and specifications and su- 
perintendence of construction. 
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Engine - 3 
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with R-P_ | a F 
Oiling : \ : or 
Devices 


Marine Engines 


R-P Standardized Oiling De- 
vices did their bit toward win- . 
ning the war. Hundreds of Ma- 
rine Engines such as is illustrated 
were equipped with R-P 


Multifeed Wick Oiler Boxes Combination Main Bearing 
Wrist Pin Oil Cups Oil and Grease Boxes 
Crank Pin Oil Cups Link Block Oil Cup 

Pipe and Drip Oil Cup Eccentric Oil Cups 


Guide Combs and Oil Boxes 


Prompt delivery can now be made on the complete lubricating equipment 
for 450 H. P., 700 H. P., 850 H. P., 1400 H. P. and 2800 H. P. Marine Engines. 


Large production by the biggest factory 
in the country devoted exclusively to,the 
manufacture of Lubrication Appliances, en- 
ables us to offer Marine Engine Lubricating 
devices at the most attractive prices, con- 
sistent with the highest grade workmanship 
and material. 


R-P Standardized Oiling Devices for 
Marine Engines are described and 
illustrated in Engineering Publication 
B-26. Acopyis yours for the asking. 
Will you drop us a postal for it today ? 


"THE, RICHARDSON-DHENIX Ce. 


LUBRICATION ENGINEERS AND MANUFACTURERS 
WORKS RESERVOIR AVE., MILWAUKEE, WIS. 


Wrist Pin Oil Cup 
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“Side View of Double Reduction Marine Gear for 


Single Turbine Drive, 1500 H.P., 3600 to 90 R.P.M., 
including Kingsbury Thrust Bearing. 


“Our exceptional facilities for handling Marine Work 
have enabled us to produce gears for this field aggre- 
gating more than 2,660,000 H.P., and we are working 
on contracts amounting to more than 3,000,000 H.P.” 


THE FALK COMPANY 


MILWAUKEE WISCONSIN, U. S. A. 
M. P. FILLINGHAM F. W. GRIMWOOD 
50 Church St., New York City Rialto Bldg., San Francisco, Cal. 
W. O. BEYER 


1024 Park Bldg., Pittsburgh, Pa. 
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A saving of 40% is accomplished 
under actual service conditions, not 
manufacturers’ test. The pioneer of 
this type operating on low grade fuels 
exclusively. Does not use any of the 
high pressures and is free from the 
use of complicated auxiliaries and 
does away entirely with Electric Igni- 
tion devices, carburetors, valves, etc. 
Built in sizes from 40 to 350 H. P. in 


both reversing gear and direct re- 
versible types. 


Gives a maximum of Simplicity, Re- 
liability, Durability and Economy in 
every respect. Used by the United 
States Government, Foreign Govern- 


ments and the Merchant Marines of 
the World. 


We also build Stationary Engines for 
all power purposes. 


Send for data, stating your require- 
ments. 


AUGUST MIETZ CORPORATION 


428 EAST 19th STREET NEW YORK 
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The use of the DE LAVAL 
Oil Purifier eliminates the 
pitting of cylinder walls 


The use of low-priced, high-sulphur fuel oils in Diesel and Semi-diesel engines 
has its main drawback in that sulphuric acid is formed, which rapidly attacks and 


pits the walls of the cylinders and cylinder heads. 


These high sulphur oils invariably contain a certain amount of water. During 
the combustion of the fuel charge the oxidation of the sulphur forms sulphur 
dioxide (SO:), and this sulphur dioxide unites with the water, forming sulphurous 


acid (H,SO;). This acid unites with oxygen forming sulphuric acid (H»2 SO). 


The De Laval Method of Purification dehydrates this oil, thus eliminating 
any possibility of sulphuric acid being formed. It is therefore a necessity 


wherever high-sulphur fuel oils are used. 


Please ask nearest office for further 
information on centrifugal dehydration of 
high-sulphur oils. The knowledge and 
experience of our experimental department 


are at your service. 


THE DE LAVAL SEPARATOR CO. 


165 Broadway, New York 
29 E. Madison St., Chicago 


World’s Largest Makers of Centrifugal Machinery 


F MANUFACTURERS’ SELLING AGENTS 
De Laval Centrifugal 


cil Euritier De Laval Steam Turbine Co. De Laval Dairy Supply Co. 
Motor Driven f \ D 
») Trenton, N. J. San Francisco 
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What Two Leading Authorities Say About 


ARMCO Iron Welding Rods 


HE uniform satisfaction of ARMCO Welding 

Rods for both oxy-acetylene and electric weld- 
ing is typically evidenced by the following com- 
ments of two prominent users. 


From the standpoint of oxy-acetylene work 
President B. K. Smith of the American Welders 
Association is perhaps the best qualified man in 
the country to pass judgment. He states:— 


“T have tested ARMCO (American Ingot) 
Welding Rods, and they proved exceptional- 
ly good. There is so little difference be- 
tween your rods and genwine Norway iron 
that it cannot be noticed even after most 
severe tests as to quality and ultimate 
strength. I congratulate you for the suc- 
cess of replacing the foreign with the 
American product. 


“The flow of the metal is very clean and 
plastic, without a trace of sulphur or any 
other defective elements found in many 
special rods. 


“In testing two pieces.of mild steel plates 
welded with your rods they broke at 
60,000 pounds, which is a very good elonga- 
tion showing. The acid test on the welding 


line showed pure, clean metal with no oxide 
and a uniform color with the boiler plate. 


I certainly recommend ARMCO RODS to 
brother welders as ideal for tank, boiler, 
sheet metal or any other work where best 
grade rods are required, and the best is 
none too good for any work.” 


And with those interested in electric welding, 
the opinion of the Welding Department of the 
Newport News Shipbuilding and Dry Dock Co. 
should carry weight. They too are enthusiastic 
about ARMCO IRON Welding Rods, as may be 
inferred from the following comment: 


“We are using ARMCO IRON for all our 
welding to our entire satisfaction and we 
find ARMCO works out more satisfactorily 
for our numerous kinds of welding than 
any other wire. 


“We attribute the steady arc and even 
flow of ARMCO to the uniformity of the 
product.’ 


Men and firms of this type do not express opin- 
ions hastily, so you may be sure that ARMCO 
WELDING RODS have real merit. 


Making a trial costs practically nothing, so 
why not at least ask for our booklet “ARMCO 
Welding Rods.” 


Carried in stock at convenient 
points throughout the United 
States and Canada. 


The trade mark ARMCO carries the assur- 
ance that iron bearing that mark is manu- 
factured by the American Rolling Mill 
‘Company with the skill, intelligence and 
fidelity associated with its products, and 
hence can be depended upon to possess in 
the highest degree the merit claimed for it, 
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Established 1883 as Page Wesen Wire Fence Co. 


Makers of ‘‘Copperweld” Copper Clad Steel Wire; ARMCOIRON Welding Rods 
and Electrical Wire; Wire Mill Products, Plain and Galvanized; Wire of Special 
Analysis; Wire Fencing for all Purposes; Factory Gates; Ornamental Iron 
Fence; Machine Guards; Tool and Stockroom Partitions; Architectural Iron. 


PLANTS: Monessen, Pa. rei Adrian, Mich. 


SALES OFFICES: 30 Church Street, New York 


WESTERN REPRESENTATIVES: Steel Sales Corporation, Chicago 
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The reason 
years of experience with pipe fail- 
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ures and replacements have brought 
home a forceful lesson in the high 
cost of cheap pipe, and the ultimate 


low cost of Byers Pipe. 
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BYERS COMPANY, Pittsburgh, Pa. 


M 


New York 
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ESTABLISHED 1864 


Dallas 


Boston 


Send for Byers Bulletin No. 32 con- 


formation on ‘‘The Relative 


Corrosion of Cast Iron, Wrought Iron 


and Steel Pipe.” 
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Solid shims are out-of-date. Loose-leaf shims are trouble- 
some to handle. Filing is a waste of labor. Assembling 
means lost time. Use— 


SONS REIN ES NEIL IZ 
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LAMINATED SHIMS are made in a jiffy. Time, labor, 
money saved. Just peel off layers with a knife—that’s all. 
_Absolutely accurate. Smooth surface always. A finer, a 
better, a more satisfactory bearing adjustment than with 
old-fashioned solid or loose-leaf shims. 


Send for 


Free Sample 


LAMINATED SHIM CO. 
533 Canal St. New York 


Detroit: Dime Bank Building 
St. Louis: Mazura Mfg. Co. 


London: R. A. Rothernel, 6 Great Marlboro’ 
Street, London, W. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


Do it the easy way 


| 


INTERNATIONAL 


‘MARINE ENGINEERING JUNE, 1919 


Two 9,400 Tonners built on Isherwood System ready for launching at Moore Shipbuilding Co., Oakland, Cal. 


FASTER PRODUCTION—LOWER COST 


Experience has proved that the Isherwood System of Shipbuilding makes 
for faster construction, at considerably lower labor cost; gives increased cubic 
and deadweight capacity, reduces cost of maintenance and reduces vibration, 
than vessels of similar dimensions built on the Tranverse System. 


Over 1200 vessels of all types and sizes, representing more than nine million 
five hundred thousand tons dead weight carrying capacity, built or ordered. 
Many of these are repeat orders from owners who have tried the System, and 
found it more than satisfactory. 400 bulk oil carriers, representing about three 
million six hundred and sixty thousand tons dead weight carrying capacity, 
have been built or are being built. 


The Isherwood System of Shipbuilding has saved more than 300,000 tons 
of steel which would have been used unnecessarily, than the Tranverse System, 
and which would necessitate for the manufacture’ of steel, more than 1,500,000 
tons of raw materials (iron ore, coal, coke, lime-stone, etc.). Also, consider the 


saving in man-power and transport, including ships and railways to handle the 
material. 


The Isherwood System provided over one quarter of a million tons additional 
dead weight to the Allies. 


J. W. ISHERWOOD 


4 LLOYDS AVENUE, LONDON, E. C. 17 BATTERY PLACE, NEW YORK 
TEL. ADDRESS: “ISHERCON,’? LONDON 
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MILWAUKEE ELECTRIC CRANE & MFC.C0. 


NEW YORK INCORPORATED PITTSBURGH 
SOCHURCH ST. 704 EMPIRE BLDG. 


Milwaukee, Wisconsin 
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HEPPENSTALL FoRGE & KNIFE Co. 
PITTSBURGH, PENNSYLVANIA 


GeSISTERE, atOlSTERr, 
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TURBINES AND SHIPS 


MADE OF 


ELEGTRIC AND ACID STEEL 


HEAT TREATED. 


DIE BLOCKS — SHEAR KNIVES 


HEPPENSTALL FORGE CO. 


BRIDGEPORT CONNECTICUT 


DISTRICT OFFICES 


BOSTON NEW YORK PHILADELPHIA CLEVELAND 
200 Devonshire 30 Church 617 Bourse 874 Rockefeller 
Street Street Bldg. Bldg. 

DETROIT CHICAGO MILWAUKEE 


1703 Dime Bank 722 Monadnock 501 First National Bank 
Bldg. Block Bldg. 
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BITUCO PRESERVES 


ENAMEL SOLUTION 


‘“‘Bituco’”’ Solution and Enamels are especially adaptable 
to the preserving of Coal Bunkers, Tank Tops, Peaks, Inner 
Bottoms or Ballast Tanks, Fresh Water Tanks. Wing Tanks, 
Bilges, Chain Lockers, Engine and Boiler Seatings and Foun- 
dations, etc. 


BITUCO dries quickly with a hard enamel finish and will 
not flake or crack. 


“‘Bituco’’ Solution and Enamel are the products of natural 
bitumens. They carry all the elements needed to protect iron 
and steel from corrosion, and should not be confounded with 
materials of similar appearance containing asphaltum or pe- 
troleum residues. Bituco products are not soluble in Gaso- 
line. 


BITUCO MANUFACTURING AND CHEMICAL CO., Inc. 
Sole Manufacturers and Distributors of 
BITUCO ENAMELS, SOLUTIONS, CEMENTS 


OFFICE: 
422 Commercial Trust Building PHILADELPHIA, PA., U.S.A. 
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Complete Protection 


OK 


SNAP SWITCHES 


Type GSC Condulet 


“Here’s another new Condulet — 
Type GSC. It’s a dandy and lets 
me use a snap switch on this out- 
door installation. 


“No dust or moisture can get inside 
the Condulet and the thumb knob 
can’t be broken off. The indicating 


feature is preserved, too.” 


Type GSC is only one of a complete series of 
protective Condulets for snap switches. They 
are especially suited to out-of-door, marine, 
garage, refinery, and textile and flour mill 
installations. 


Write for new Condulet Bulletin No. 1000-1 
You mil find it valuable 


N CROUSE-HINDS COMPANY a 


SIRANGUSS, ING WC, Us Ss Ay 


NEW YORK BOSTON CHICAGO 
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When it’s a question of rope — 
I reach for the waterbury catalog 


It is much more than a catalog, as you usually think of 
that word. It’s really a Rope Handbook. There isn’t 
anything you need to know about rope that isn’t in it, 
in concise, ‘‘quick-findable’”’ form. It takes the place of 
a half-dozen books—and more than that, it has some in- 
formation in it you can’t find anywhere else. 


Of course, it treats of Waterbury rope, because rope facts 
are facts for every good rope. And Waterbury rope has 
the quality in it—quality of material, quality of work- 
manship. 


You’d expect to have to buy this Rope Manual—and 
you’d find it well worth a price, at that—but it doesn’t 
cost you anything but the postage stamp on your letter. 
A copy is free for the asking. 


Write for yours today—and when it comes, put it where 
it’s easy to reach. You will find it useful. Just address the 


WATERBURY COMPANY 


63 PARK ROW, NEW YORK 9392-W 
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SHIPYARD FURNACES 


Oil Furnaces for Plate, Angle and Bar Heating 


| 


ES 


eS aaa Say 
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We are prepared to erect complete, or to furnish drawings, burners, cast 
iron parts and superintendence. 


We also make 


CAST IRON BENDING SLABS 


For shipyard use from our standard patterns 


ASK FOR BULLETIN 8 
METALS PRODUCTION EQUIPMENT CO. 


SUCCESSORS TO QUIGLEY FURNACE AND FOUNDRY CO. 
165 Broadway (WORKS: SPRINGFIELD, MASS.) NEW YORK 


oO 
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GOODRICH 


MARINE HOSE 


OUTWARD BOUND 


After coaling—and for all general washing pure 
poses, no hose will make things ship-shape in 
quicker time than Goodrich Marine Hose. 


It’s kink-free. Standsabuse. Is very flexible, easy 
to handle, and its unusually long life spells economy 
in every foot of it. Furnished in wrapped type, 
50-foot lengths. , Braided type, 500-foot lengths. 


Goodrich makes Hose for ali Marine purposes. 
Y our needs will be taken care of by men who under- 
stand the kind of supplies you want. Requests for 
samples and prices put you under no obligation. 


THE B. F. GOODRICH RUBBER CO. 
Factories: Akron, Ohio 
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SKANDIA ENGINES are built in standard sizes 
from 5 to 500 H. P. They are the logical engine for 
moderate speed vessels. They are economical, re- 
liable, and run on low fuel consumption. 


WERKSPOOR DIESEL ENGINES represent the most 
modern type of Diesel Engine, embodying every re- 
finement. Engines of the 4-cycle type built from 
340 H. P. and up. All engines built in U. S. A. 


H.S.JOQHANNSEN 


50 CHURCH STREET, NEW YORK 


Cable Address: “HESMIJO” Telephone: 3462 CORTLANDT 


Agent for Atlantic Coast, Great Lakes, Gulf and Cuba of the 
SKANDIA PACIFIC OIL ENGINE CO., OAKLAND, CALIF. 
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MOMENT. 


IS A SHIP IN DRYDOCK: 


Its earning power has temporarily ceased, the 
work being done on it costs heavily, and the 
overhead charges—wages of crew, interest 
on investment, and all the rest—keep piling 


up. 


It’s just the same with air tools. Excessive 
breakage and difficulty in repairing the tools 
necessitates a more extensive equipment and 
creates greater overhead costs. 


“Tittle David” Tools are made to reduce 
those expenses. They are so strong that the 
amount of repairs needed is extremely low. 
They are so simple in design that the time it 
takes to repair them is very short, and due 
to the interchangeability of various parts, only 
a few spare parts need to be kept in stock. 


If you want pneumatic tools that stay on the 
job and keep out of the tool “drydock”, equip 
your yard with 


INGERS OLL- RAND COMPANY 


+ GENERAL OFFICES, If BROADWAY,NEWYORK + + #/ 
OQOMESTIC OFFICES FOREIGN OFFICES 


y 

Y Vy 
BUTTE SEATTLE HOUGHTON NEW ORLEANS YY LONDON MELBOURNE. ORIG 
JUNEAU ST. LOUIS CLEVELAND PHILADELPHIA Wf PORID AT OORT HONOLULY, 


DULUTH CHICAGO EE EISBURGH SAN FRANCISCO Y4 MILAN SANTIAGO, CHILE BUENOS AIRES) 
poston RROxGitne EOSANGEMNS JoruwEE CY ZG SPE IANEIRO ES Th, BAR OETA 
K ) y q Z , JAPAN, A PAZ, BOLIVIA\ 
EL PASO SCRANTON, DETROIT, Ui MEXICO CITY MANTLA VANC VER. B. 
APPLY TO NEAREST OFFICE ; 114-PT 
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SOCIETA ANONIMA ITALIANA 


GIO. ANSALDO & C., Genoa. 


Registered Office, Rome. 
Administrative and Industrial Office, Genoa. 


SHARE CAPITAL, 500 MILLION LIRE FULLY PAID 


THE GIO. ANSALDO & C. WORKS, founded by the PRIME MINISTER CAVOUR in 1853 under the Direction 
of the distinguished engineer GIOVANNI ANSALDO, had, especially under the subsequent Management and Di- 
rection of the BOMBRINI BROTHERS, a prosperous career, during which the manufacture was extended from early 
Locomotives to Marine Engines and to Shipbuilding and other Naval work. The greatest impulse, however, was 
given by the late COMM. FERDINANDO MARIA PERRONE in 1904, when the Firm was transformed into the 
present LIMITED SOCIETY to attain wider scope, which has now been fully realized by HISSONS. The original 
WORKS OF SAMPIERDARENA and the SHIPYARD OF SESTRI PONENTE have recently been greatly en- 
larged and augmented by other ESTABLISHMENTS and ASSOCIA TED CONCERNS, devoted not only to Mer- 
cantile and Naval Shipbuilding in all its branches, but also to armor plate, guns, and war material of alll kinds. 

The SOCIETY has at present at work, in its own 27 ESTABLISHMENTS and other ASSOCIATED CONCERNS 
as hereunder enumerated, over 50,000 hands, men and women; and is building: 


ist—Warships and mercantile vessels of all kinds and 

sizes from big super-dreadnoughts and ocean liners to 

destroyers, torpedo boats, submarines, cargo steamers, 

tug boats, motor boats, etc. 

2nd—Marine steam propelling engines, both reciprocat- 

ing and turbine engines with and without gearing, also 

Diesel Marine Motors. 

8rd—Steam boilers, both water-tube and cylindrical, of 

all types and sizes. 

parorayarantt et and tenders’ complete, and Machine 
ools. 

5th—Armor plates, guns, armored turrets complete, 

ammunition compfete, metallic cartridges and casings. 

6th—Auxiliaries for propelling machinery, and all kinds 

of auxiliary machinery for ships, such as steering gears, 

capstans, winches, distilling condensers, and screw pro- 

pellers. i 


7th—Dynamps and all electric appliances, auxiliary elec- 
tric machinery both for ship and land service, sions 
gear for turrets and guns, elevators, steering gears, electric 
capstans and winches, cranes and electric propelling 
machinery. 


8th—Aeroplanes and their motors. 
9th—Steel, cast iron and bronze castings of all varieties 
and sizes. 


10th—Steel forgings of all kinds and sizes, special steels, 
and Files. 


11th—Boiler steel tubes, steel, iron, copper and brass 
pipes. 


12th—Furniture of all descriptions, both wood and metal- 
lic, for warships, liners and mercantile vessels. 


LIST OF ESTABLISHMENTS 


Mariner neineniOLksseeneeeenoeeie eine 
2'— VocomotivemWiOlLksSee eee eee ee EEE orore 
3:—GunKactoryaanitieciein ok SO oe ee 
4.—Ammunition Works (Fiumara).................. 
5.—Aeroplane Motor Works (San Martino).......... 
6:=Steel* Foundry sees sale oe 
7.—Steel and Armor-plate Works................... 
8.—Oxygen and Hydrogen Gas Factory............. 
Or News Gun sh actony eerie er nee crinr 
10:—Blectric*Worksy. sacar one ee ee ee 
il —Bronze Houndtys sore Eee oe eee 
12:——-Delta Wiorks aac eee ee oe ree OER 
13.—Explosion and Internal Combustion Motor Works. 
14. —SAerramentare Wermel WN, Wocoooes000c0e cod bo 0K CUCONS 
15s —AeronaticaviardeNe pene eee nents 
I1G—-oromarnnne Werl ING Bocoooccoc00 cc ccugccoucccuKs 
i~—hubesand Pipe mi WiOl ks hee eee neon nnten 
18'—-Brass) Cartridges iWorksepeeene eee ener 
19:—Shipyardin sce ee ria eee 
20.—Wooden Ship Shipyard and Boat Yard.......... 
21.—Ansaldo Ammutnitions Works.................. 
22% Cast-iron hound nya eee eee nnnn Fiat 
23 Wittin gO GA OLS Heenan eee 
24:——Hire-brick Works sencseanic nena ns ener 
29:—Lignite Mines ou. e cacn cere eee 
26s CopnexOreRVILTe Sapa aCe nee 
27.—Electro-metallurgic Works Blast-furnaces, Steel 


SAMPIERDARENA 
SAMPIERDARENA 
SAMPIERDARENA 
SAMPIERDARENA 
SAMPIERDARENA 
CORNIGLIANO LIGURE 
CORNIGLIANO LIGURE 
CORNIGLIANO LIGURE 
CORNIGLIANO LIGURE 
CORNIGLIANO LIGURE 
CORNIGLIANO LIGURE 
CORNIGLIANO LIGURE 
CORNIGLIANO LIGURE 
BORZOLI 

BOLZANETO 

TURIN 

FEGINO (Val Polcevera) 
FEGINO (Val Polcevera) 
SESIRI PONENTE 
VOLTIRI 

SESTRI PONENTE 
PEGLI (Multedo) 

MOLO GIANO, in the Harbor of Genoa 
STAZZANO (Serravalle Scrivia) 
GROSSETO (Tuscany) 
COGNE (Val d’ Aosta) 


AOSTA 


ASSOCIATED CONCERNS 


WWOHES IRC Nb IMTS. oos0cccccc0c G00 s0uK000C 
1.—Shipyard and Works Ansaldo, San Giorgio........ 
2.—Internal-Combustion Engine Works Ansaldo, San 

Grog sO METER A nse Gari no Bani bs Gees 


3.—Corpelli’s Centrifugal and Turbine Pump Works... 
4.—Societa Nazionale di Navigazione (Italian National 

SiS; Company) heii ace eee ee eee 
5.—Transatlantica Italiana Steamship Company...... 
6:—Shipyards)and)Worksisavolay-e eee eee een 


SPEZIA 

Total Share Capital 
TURIN 23,500,000 Lire 
SPEZIA 
GENOA Share Capital 150,000,000 Lire 
GENOA Share Capital 30,000,000 Lire 
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fe cans SHIPPING 
FOR DEEP SEA SERVICE 


-— PLANTS AT— 


CLEVELAND, OHIO DETROIT, MICH. : BUFFALO, N.Y. WYANDOTTE, ‘MICH. 
LORAIN, OHIO Ge _ MILWAUKEE, WIS. 


SUPERIOR, WIS. ce ee IC, ILL. 


COMBINED. CAPACITY OVER 500,000 D. W. TONS 
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A WALL RADIAL DRILL THAT PLEASES 
THE PURCHASER 


“These drills were erected immediately upon arrival, have been running ten hours per day ever since, 
and have never given one bit of trouble,’’ says one customer; ‘“This machine is certainly a dandy,” says 
another. ‘Tells the story on this machine doesn’t it. Careful design and high grade materials, which enter 
into the construction of the drill, make it a decided success, giving a maximum production, at a minimum 


operating cost. 
You will find this machine a most valuable asset in your plant. 


Made in four standard sizes. 
Drills to ' Wall to Net Weight 
Size Center of End of Arm Lbs. 
lait 14-ft. circle 10 ft. 4 in. 3380 
9 ft. 18-ft. circle 12 ft. 4 in. 3483 
11 ft. 22-ft. circle 14 ft. 4 in. 3615 
7133 Se 26-ft. circle 16 ft. 4 in. 3750 


Other special lengths of arm can be furnished to suit requirements. 


Cone Puccey BRacKer 


ADJUSTABLE TO JHREE POSITIONS 
Center -AGHT ORLEFT 


Fenewaste Bronze BusHincs 


Heavy BRACE 


Coarse PircH GEARS 


ORE 


Heavo CLrame—a 


Feeo Cuance Lever 


AoJUSTABLE TAKE Up 
S7eé«2 -eeo Gears Encroseo 


Lone Lever 
For Hanno DRit tine 
AND COUNTERSINKHING 
Sreec Suceve, Bronze Buswines ——>* 
A 


Quiex Return ror Power Feeo—__, 7, 


Heavy FRAME oy 


Heavy Wart Brackxer 


AouusrAsLe Counter Weicyr 


o~Rse Lire Rack 
Bart THrus7r BEARING 


No 4 Morse TAPER 
Larce Semvo.e Accurarety GRouvo 


Our printed matter will interest you. 


LYND-FARQUHAR COMPANY, 419-425 Atlantic Ave., Boston, Mass. 
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THE HAMMER 


Some of the tools made with Some of the tools made with 
The Bradley Hammer 


The Bradley Hammer 


YOU SHIPBUILDERS 


Did you ever stop to think that with a Bradley Hammer, a good man and proper 


dies you could make all your own punches and chisels right off the bar in your own plant 
and at the minimum of expense? 


Surest thing you know. These illustrations were taken from photographs of the 
actual articles thus made. The smaller punches can be made at the rate of probably 
100 per hour and the larger ones at the rate of 80 per hour and to 0.010” perfect at that. 
More accuracy, less quantity. A ‘“‘hammered’’ punch will beat a turned punch to death. 
The ‘‘waste”’ of stock is practically confined to short bar ends, as the excess of metal from 
one punch goes into the next punch. You will have no ‘‘turnings’”’ for the scrap heap. 
Just cut off the punches under the Hammer, grind cutting edge and temper. Simple, 
isn’t it? Cold chisels both hand, and for pneumatic hammers made under the 
Bradley at the rate of 80 perhour. Just cut off, grind cutting edge and temper. Bradley 


Hammers are rarely idle unless you have less work than they can do. Our more than 45- 
years’ experience in making Bradley Hammers is at your service. 


C. C. BRADLEY & SON, Inc. 


Established in 1832 
SY R ACUSE. FOREIGN AGENTS: Brazil, France, Belgium, Italy, Switz- NEVV YORK 


erland, Spain and Portugal; Fenwick Freres & Co., 8 Rue de 
Rocroy, Paris. England, Buck & Hickman, Ltd., London. 
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RADE MARK 


“VULCABESTON” 


REGIN US PAT OFFICE 


RED FIBRE 


CAMOUFLAGE! 


Camouflage in war saved lives, money and 
material. But camouflage in packing is 
cheap for the maker and costly for the user. 
A little red coloring doesn’t make packing— 
but it may cover a multitude of sins. 


VULCABESTON 


Red Fibre Sheet Packing 


MEO BA CCUSIVELY, 
VN Ihe Johns Pret Co, 


is honest packing—all the way through. It 
is made from long-fibre asbestos by a special 
process which gives it unusual resiliency 
and pliability. Unlike rubber it will not 
Squeeze out or stretch. 


On shipboard, in power plants and refrig- 
eration plants, in chemical factories, or on 
locomotives — wherever a gasket is used — 
Vulcabeston will insure dependability. It is 
“the universal packing”—serving every- 
where, regardless of temperature or pres- 
sure, corrosion or moisture. 


““\7ulcabestonize” your packing problems. 


If your regular dealer cannot 
supply you, write us direct 


The Johns-Pratt Company 
Hartford, Conn., U.S. A. 19-5 
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| SAGINAW SHIPBUILDING CO. 
STEEL SHIPS 


FOR LAKE AND OCEAN SERVICE 


Our Plant, covering forty acres, has SLX large 
building berths; over 160,000 square feet of 
shop floor space, and our equipment is most 
complete and modern in every detail. 


We solicit your inquiries 


General Offices and Plant, Saginaw, Michigan, U.S. A. 
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Train Load of Upright Marine Pumps Leaving Dean Bros. Factory 


Record Ships from Coast to Coast 
CARRY DEAN BROS. PUMPS 


EAST COAST— 3S. S. INVINCIBLE 
WEST COAST—>S. S. TUCKAHOE 
GREAT LAKES— 5S. S. CRAWL KEYES 


DEAN BROS. 2 INDIANAPOLIS. 


WORKS. 
NOT IN THE PUMP TRUST. 
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PLYMOUTH ROPE 


The grounding of the United States troopship “Northern 
Pacific,” off Fire Island, on Jan. 1, 1919, offered just one 
more opportunity for Plymouth Rope to come to the rescue. 
Breeches buoys, Plymouth Rope, Wrecking Cables and Tow- 
lines soon had the ship and its cargo of human lives in a 
place of safety. 


Since 1824 Plymouth Rope and breeches buoys have saved 
thousands of lives, while untold value in ships has been 
rescued by Plymouth Wrecking Cables and Towlines. 


For whatever service Plymouth is “The Rope You Can 
Trust. | 


PLYMOUTH CORDAGE COMPANY 


North Plymouth, Mass. : Welland, Canada 
Distributors in All Principal Cities 
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Loum, 
Bel; ing lo Brin Tie Boysltane 


This OS, Transport is eguipped — 


with Westinghouse Geared Turbine § 
Propulsion Lachinery — _ 


Westinghouse. 


Electric & Manufacturing Co. 
-(Machine Works) ~ : 
——-- SUCCESSORS TO ——— 


> : : The Westinghouse Machine Company, 
RO ke WS : Washington, D.C. East Pittsburgh, Pa. 


S 3s ‘ ee : HUNT, MIRK & CO, 


<4 
San Francisco. - Seattle. 
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QTo ceadily identify “NATIONAL” 
material and as protection to manu- 
facturer and consumer alike, the prac- 
tuce of National Tube Company ts to 
rollin raised letters of good size on 
cach few feet of every length of 
awaporn Welded pipe the name 


NATIONAL TUBE COMPANY mince welded pips the name [ 


General Sales Offices: Frick Bldg., Pittsburgh, Pa. f 220%) smaller buttweld sizes, on 


DISTRICT SALES OFFICES: SO Sabon eee 
Atlanta Boston Chicago Denver Detroit New Orleans 


butt-weld sizes the name 
New York Philadelphia Bier DoLet Salt Lake City St. Louis NA LON Slanishase en 
St. Pau 


the metal tag attached to 
each bundle of pipe). 
Pacific Coast Representatives: U. S. STEEL PRODUCTS CO., When writing specifications 
San Francisco, Los Angeles, Portland, Seattle C3 CISA CEE AP 
Export Representatives: U.S. STEEL PRODUCTS CO., 
New York City 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


ways specify “NATIONAL” pipe, 
and identify as indicated. 

QIn addition, all sizes of 
“NATIONAL” welded pipe four in. 
and under are subjected to a roll- 
\ knobbling process known as Speller- 
izing to lessen the tendency to awaroro 
Corrosion, especially in the ir, 
form of pitting. This Speller- “¢nano* 
ize process is peculiar to (Bpnize) 
“NATIONAL” pipe, to which aa 
process National Tube Com- B 
pany has exclusive rights. 
Q"“NATIONAL” pipe was 
awarded the GRAND PRIZE 
(highest possible award) at 
Panama Pacific International 
Exposition, 1915. 


Name Rolled in 
Raised Letters on 
National Tube 
Company Pipe 
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GARLAND SYSTEM 
MONOLITHIC VESSELS 


More Endurable Than Steel or Wooden Vessels 


NAVIGATION DEPARTMENT 


This corporation directs operations of over sixty vessels. 
Will contract to deliver freight or passengers to any admis- 
sible port in the world. Rates and sailings as may be con- 
tracted. Sails all Seas. 


SHIPBUILDING DEPARTMENT 


This corporation is the sole owner of the Garland System 
of Monolithic Vessels. They cost one third less than steel 
vessels and last twice as long. They won’t burn, rust or leak 
and barnacles won’t form on them. Being motorships they 
are operated at less cost than steel or wood vessels. They are 
modern and complete in detail, comfortable and safe, can be 
loaded and unloaded in muchi'less time than any other known 
vessels. The vibration is imperceptible: the tossing nil; 
speed 16 to 22 knots per hour. 


OUR SOUTH AMERICAN YARDS 


will commence building vessels in August and will deliver 
ten complete vessels each month. 


Address all correspondence to 


THE INTERNATIONAL NAVIGATION CORPORATION 


Wm. H. Garland, President, Godchaux Building, New 
Orleans, La. 
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WHICH BULLETIN DO YOU WANT ? 


Make a mark in the square opposite the 


equipment in which you are interested, give 


The Patented Wheeler 
Jet Air Pump. The 
most efficient Steam 
jet pump made. 


us your name and address, and tear out and 
return this advertisement to us. We will 
gladly send one or all bulletins to responsi- 


ble persons. 


[|] Wheeler Surface Condensers 


[|] Combined Condensers and Feed Water Heaters. 
Oo 


Wheeler-Edwards Patent Suction Valveless Air 


Pumps. 


Rotative Dry Vacuum Pumps. 


Turbo Air Pumps. 


Steam jet Air Pumps. 


Wheeler Centrifugal Pumps. 


[ ] Lillie Evaporators, Single or Multiple Effect. 


Standard Evaporators, Single or Multiple Effect. 


Exhaust Relief Valves. 


Seamless Drawn Tubing—Brass, copper or special 


mixture, made by experts in condenser work. 


We are the pioneers in the condensing 


equipment business. Condensing machin- 
ery is our specialty. 


SO WHEELER” 


Our engineers will gladly and freely assist 
in the design and layout of new or old plants 
where condensing equipment will be re- 
quired. 


WHEELER CONDENSER & ENGINEERING CO. 


CARTERET, NEW JERSEY 


Manufacturers of Surface Condensers, Jet Condensers, Barometric Condensers, Vacuum Pumps, Centrifugal Pumps 
for all purposes, Cooling Towers, Natural and Forced Draft; Evaporators, Single- and Multiple Effect; Exhaust Relief Valves, 
Reheaters, Receivers, and Brass and Copper Tubing for Condensers, Evaporators, Reboilers, Etc. 
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Mr. Shipbuilder 


Is the portable riveter you are going to buy designed with an eye 
toward the convenience of the operator, or it is so cumbersome as to 
hamper and hinder his movements? 


HANNA RIVETERS are made in many types and sizes but in all of 
them the same fundamental principles have been retained. They are 
the result of careful study of actual operating conditions. Used in 
practically all shipbuilding plants throughout the country. Write 
for catalogue, which illustrates and describes these machines. 


VULCAN ENGINEERING SALES COMPANY 


1755 ELSTON AVE. CHICAGO, U. S. A. 
SALES AGENT FOR 


MUMFORD MOLDING MACHINE CO.; THE Q M S PRODUCTS; J. C. BUSCH CO. 
AND 


HANNA ENGINEERING WORKS 


ENGINEERING MACHINISTS 
EQUIPPED FOR CONTRACT AND JOBBING WORK 


ANNA 
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DIESEL OIL ENGINES 


INTON Diesel Oil En- 
gines are  characteris- 
tically Winton Products. 

The refinement of detail in both 
design and construction of the 
Winton Diesels is what helps 
in no small measure to place 
these engines in a class by them- 
selves for both efficiency, econ- 
omy and appearance. 


The cylinder head here illustrat- 
ed is typical of the painstaking 
attention given to the vitally 
important problem of assuring 


ample strength while COUSINS Efficient, dependable service will be assured if your motor- 


i hi ipt with Winton Diesel Oil Engines. 
weight and bulk wherever prac- SOS EG Cis WES Ws 8 gl 


. Our Engineering .Department will gladly collaborate on 
tical. Power Plant Installations for boats from 509 to 10,000 tons. 


WINTON ENGINE WORKS 


CLEVELAND, OHIO, U.S. A. 


Seattle Representative: H. W. Starrett, Sunset Engine Co. 


(©) 1919. Rex W. Wadran, Inc. 
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“SOME SCRAP” IN THE 


and Davis-Bournonville apparatus in the midst of it, “cleaning it up”! ‘That is 
the story of many a big scrap heap, turned into easy money with Davis-Bournon- 
ville oxy-acetylene welding torches to reclaim and put into commission broken 
machine parts, or Davis-Bournonville cutting torches to cut up unwieldly sec- 
tions into charging box size for the foundry. In this particular illustration, a 
water-cooled welding torch is being used to weld a large broken casting which 
has been pre-heated and is covered with vulcanite paper to retain the heat. The 
acetylene and oxygen tanks, welding rods and fluxes, are in evidence, indicating 
the extreme portability of the outfit, in the surroundings of the “biggest scrap heap 
on the Pacific Coast.” 


Davis-Bournonville apparatus leads the World in range of equipment, effi- 
ciency, and number of successful users. 


DAVIS-BOURNONVILLE COMPANY 


(pO OMU tp GENERAL OFFICES: JERSEY CITY, NEW JERSEY 
pAVI Atlanta Cleveland Los Angeles Pittsburgh 
Boston Dallas Minneapolis St. Louis — 
WeP, TUS <6 Chicago : Detroit , Niagara Falls San Francisco 
WYORK- {CA Cincinnati ' Jersey City Philadelphia Seattle 


Factories at Jersey City, N. J., Elkhart, Ind., Niagara Falls, Ont. 
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consumer. 


Is Merchandise Properly SOLD to You? 


OU recognize the direct connection between production methods and the cost and 
quality of the goods; you have a right to know that goods are properly made. Yet 


the manufacturing, important though it is, is but the first lap on the journey to the 


Merchandise must be sold; sales cost is just as legitimate as manufacturing 
cost, and it has just as direct a bearing upon the final cost to you. 


If needless expense is in- 


curred, it means either higher prices or a decrease in quality or service. 


Obviously it will pay you to recognize efficient selling service. 


With this simple truth 


clearly in mind, permit us to enunciate an established, proven sales principle— 


LIST OF MEMBERS 


Each has subscribed to and is 
maintaining the highest standards 
of practice in their editorial and 
advertising service. 


Advertising and Selling 
American Architect 

American Blacksmith 

American Exporter 

American Funeral Director 
American Hatter 

American Machinist 

American Paint Journal 
American Paint and Oil Dealer 
American Printer 

American School Board Journal 
Architectural Record 
Automobile Dealer and Repairer 
Automotive Industries 


Boot and Shoe Recorder 

Brick and Clay Record 

Buildings and Building Management 
Bulletin of Pharmacy 


Canadian Grocer 

Canadian Railway and Marine World 
Candy and Ice Cream 

Chemical & Metallurgical Engineering 
Clothier and Furnisher 

Coal Age 

Coal Trade Journal 

Concrete 

Cotton 


Daily Iron Trade & Metal Market 
Report 

Domestic Engineering 

Dry Goods Economist 

Drygoodsman 

Dry Goods Reporter 


Electric Railway Journal 
Electrical Merchandising 
Electrical Record 

Electric 1 Review 

Electrical World 

Embalmer’s Monthly 
Engineering World 

Engineering and Mining Journal 
Engineering News Record 


Factory 

Farm Machiner—Farm Power 
Foundry (The) 

Furniture Manufacturer and Artisan 
Furniture’ Merchants’ Trade Journal 


Gas Age 
Gas Record 
Grand Rapids Furniture Record 


—The seller who advertises in 
the Business Papers reaching 
only the class interested in his 
message, is using the most 
direct and economical method 
of helping you maintain an in- 
telligent contact with your 
sources of supply. 


This kind of advertising bears 
the same relation to the sales 
department that an improved 
machine does to the production 
department. And if the sales 
methods are wasteless and effi- 
cient, you seldom need worry 
about the goods. Each acts as a 
support and stimulus for the other. 

On the other hand, the practice 
of buying circulation by the mill- 
ion in the hope of influencing a 
few thousand possible customers, 
is open to question. The best 
machine is a source of waste when 
improperly used, and this is no 
reflection on the machine. Con- 
centration beats scatteration, and 
costs less. The right tool in the 
right place is a principle of as 
much importance to selling as to 
production. 

There are many other reasons 
why discriminating buyers are 
giving preferred consideration to 
the concerns which tell them their 
business story in the buyer’s own 
business paper, especially if that 
paper has subscribed to the high 
standards of practice of The 
Associated Business Papers, Inc. 


LIST OF MEMBERS 
(Continued) 


Haberdasher 

Hardware Age 

Heating and Ventilating Magazine 
Hide and Leather 

Hotel Monthly 


Illustrated Milliner 
Implement and Tractor Age 
Industrial Arts Magazine 
Inland Printer 

Iron Age 

Iron Trade Review 


Lumber Trade Journal 
Lumber World Review 


Manufacturers’ Record 

Manufacturing Jeweler 

Marine Engineering 

Marine Review 

Metal Worker, Plumber and 
Steam Fitter 

Mining and Scientific Press 

Modern Hospital 

Motor Age 

Motorcycle and Bicycle Illustrated 

Motor World 


National Builder 
National Druggist 
National Petroleum News 
Nautical Gazette 
Northwestern Druggist 


Power 

Power Boating 

Power Plant Engineering 

Price Current—Grain Reporter 


Railway Age 

Railway Electrical Engineer 

Railway Maintenance Engineer 

Railway Mechanical Engineer 

Railway Signal Engineer 

Retail Lumberman 

Rubber Age 

Shoe Findings 

Shoe and Leather Reporter 

Shoe Retailer 

Southern Engineer ‘ 

Southern Hardware and ,Implement 
Journal 

Sporting Goods Dealer 

Starchroom Laundry Journal 

Tea and Coffee Trade Journal 

Textile World Journal 

Timberman 

Transfer and Storage 


Woodworker 


THE ASSOCIATED BUSINESS PAPERS, Inc. 


HEADQUARTERS: 


JESSE H. NEAL, Executive SECRETARY 


220 West 42nd Street 


NEW YORK CITY 
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Do you know ” 


the CAUSE of your REAMER BREAKAGE @ 


PATENT APPLIED FOR 


THE SPIEGEL— HALTER REAMER 


The Outcome of several years 
experimenting for the purpose 
of producing a tool to overcome 
jamming which is the big factor 
of reamer breakage. 


The Norbom Engineering Company 


DARBY, PENNA. 


Do you know ” 


the COST of your REAMER BREAKAGE 
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We 


The Nerves 


of Navigation 


The working efficiency of a ship de- 
pends largely on quick control through 
its signaling system. 


Like the nerves of the human system, 
the messengers to the brain—so the 
signal system of a ship must respond 
instantly-and accurately to the will of 
its master. 


Action—instant, efficient action—at the press 
of a button under all conditions, in fair or 
foul weather, is the result of sturdy Benjamin 
Marine Signaling Equipment. 


Watertight 


Manne builders have proved the worthiness of 
Benjamin marine lighting as well assignaling 
apparatus. Our new marine catalog gives 
all the facts and figures. Write for a copy 
today. 


The severest tests of marine engineers and 


BENJAMIN ELECTRIC MFG. CO. 


CHICAGO NEW YORK SAN FRANCISCO 
Benjamin Electric Mfg. Co. of Canada, Ltd. 


Watertight ‘ - AN Toronto, Canada 


HignNlage a 
Push Button 


AEN 
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HEINE BOILERS ON S.S. ISANTI 


S.S.ISANTI, also, is equipped with Heine cross drum marine 
type boilers. Four boilers. Each boiler has 2783 sq. ft. of 
heating surface. 


This is one of eight ships built at the Western Pipe & Steel 
Co. yards for the U. S. Shipping Board Emergency Fleet 
Corporation. For these ships we furnished 32 Heine marine 
boilers. 


If interested in marine boilers send in your name and get on 
our mailing list. We occasionally get out pamphlets, circulars 
and books that every marine engineer should get, study, and 
keep on file. 


HEINE SAFETY BOILER COMPANY 


5322 MARCUS AVE. ST. LOUIS, MO. 


BEB BBB RR RERPRRR RRBs 
: \ HEINE SAFETY BOILER CO., 5322 Marcus Ave., St. Louis, Mo. 2) 


2 
i Without obligating me in any way you may place my name on your marine mailing list. 
\ 
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Williams “Vulcan” 
Drop-Forged 
Chain Pipe Vise 


fi Meee Vises are unbreakable, compact, 

rapid in action and positive in gripping 

pipe. They are attachable anywhere— 
any handy bench, post or other support will 
serve. | ; 


The are made entirely of wrought steel: 
the drop-forged jaws are saw-tempered for 
file sharpening and the hand-made chains 
are of the same Superior quality as those 
of our well-known ‘‘Vulcan” Chain Pipe 
Wrenches. 


Vises in 3 sizes for to 8 inch pipe. 


Remember, Williams’ Chain Pipe Tools 
have been standard for nearly half a cen- 
tury—they are all backed by our absolute 
and unconditional guarantee of service. 


Descriptive booklet on request. 


J. H. Williams @ Co. 


‘‘The Drop-Forging People’ 


©1 Richards Street, Brooklyn, N. Y. 
61 South Clinton Street, Chicago, III. 
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SOCONY No. 62—STANDARD OIL COMPANY’S TANKER 
197 ft. x 36 ft. x 14 ft.4in. 1600 D.W. Tons Equipt with One 320 B.H.P. BOLINDERS OIL ENGINE. Speed, 74 knots. 
' 


Bolinders Engines make ideal power plants for Oil 
Barges and Tankers. Their compactness, light weight, 
extreme dependability make them by far the most 
efficient propulsive power for boats of this type. 


What Bolinders Engines have done and are doing for 
the Standard Oil Company, they can do for you. 


The following Standard Oil Company’s Boats are 
Bolinders Equipt: Starlite, Moonlite, Twilite, Dawn- 
lite, Sunlite, Daylite, La Merced, Oronite, Socony No. 62, 
Socony No. 5, Socony No. 6. 


BOLINDERS COMPANY, 30 CHURCH ST., NEW YORK CITY 
PACIFIC COAST REPRESENTATIVES—HENRY LUND & CO., MARINE BLDG., SAN FRANCISCO, CAL. 


CN VATU LULL 
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The Aldrich Marine Directory 


1919 EDITION 


Our 1918 MARINE DIRECTORY OF 
SHIPBUILDERS AND VESSEL OWNERS 
in the United States met such a long-felt 
want that we are publishing a new and 
enlarged edition which will be fully up to 
date. 
Under Shipbuilders is a list of all builders, 
both of steel, wood, and concrete vessels, 
names of leading officials and necessary 
information regarding the size, capacity, 
etc., of each yard. 
Under Vessel Owners are included names 
of leading officials, terminal points, dock 
superintendents, lists of vessels, etc. 

Fully Indexed 


Price $5 Postpaid. 


MARINE ENGINEERING 
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HE sun and stars hide themselves for three or four days. 
You navigate by dead reckoning—using your log for dis- 
tance and your compass for direction. Then you get a 
shot at the sun and discover where you ate. 


If your compass is the old-fashioned, magnetic type, you will almost 
invariably be off your course. For the modern ship, bristling with iron 
and steel, lined thruout with electric wires, and carrying varying cargoes, 
does not give the magnetic compass a chance. 


The Sperry Gyro-Compass is not a magnetic compass. It derives its 
directional force, not from the magnetic north pole, but from the rotation 
of the earth. It is absolutely dependable and free from all variation and 
deviation. 


Ships equipped with the Sperry Gyro-Compass can be navigated ab- 
solutely true to their courses by dead reckoning. The Sperry Gyro-Compass 
saves its cost in a few months. 


The SPERRY GYROSCOPE CO, 


BROOKLYN, NEW YORK 
Great Lakes Sales and Service Office, Guardian Building, Cleveland,O. 
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Se, The Texas Company is now ready to supply 


Texaco Bunker Oils 
Texaco Diesel Engine Fuel 


and 


Texaco Marine Lubricants 


to the Merchant Marine of the world at practically all of the United 
States Atlantic and Gulf Coast ports. 


Our facilities, which were greatly enlarged to take care of the enor- 
mous requirements of the United States and Allied Navies, are 


adequate to supply fuel and lubricating oils in any quantity. We 
offer the services of our Texaco Service Engineers who are fully 
equipped to advise on all matters concerning the use of fuel oils and 


lubricants. 


We have for distribution a pamphlet containing a list of our fuel oil 
stations, specifications of our Texaco Bunker Oils and Texaco Diesel 
Fuel, together with a partial list of our marine lubricants, and some 
data as to the advantages derived through the use of fuel oil. 


This pamphlet will be sent to any interested person on request. We 
welcome inquiries concerning any questions regarding the use of 
fuel oil. 


THE TEXAS COMPANY 


vi¢ 17 BATTERY PLACE NEW YORK CITY 
é Stations at all Principal ports 
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Every foot of Plastic-Are Certified Welding Metal (patented) carries our 
guarantee that it can be depended upon to do exactly what it was made for 
and that it is uniform throughout. 


These certified metals give maximum results when used with a welder employing 
low voltage and a constant, automatically regulated current, the fundamentals of 
Plastic-Are Welding. They will, however, give more satisfactory results with any system 
of welding than can be obtained with ordinary welding metals. 


There are eight grades of Plastic-Are Certified Welding Metals, and each grade has 
been carefully developed to give maximum results in a definite line of work, as follows: 


GRADE # 6 


For work where ductility and high 
tensile strength is required. 


GRADE # 8 


Useful for building up worn places 
where high tensile strength is not re- 
quired. Can be readily machined. 


GRADE # 9 


For use on all cast steel parts requiring 
high strength in the weld. Standard 
with many railroads and shipyards for 
this purpose. 


GRADE # 17 


For use in filling in blowholes in steel 
and gray iron castings and all work 
where parts are not subject to undue 
strains or where tensile strength is not 
an important factor. 


GRADE # 20 


Bronze alloy for bells and all brass, 
copper and bronze work. 


GRADE # 30 


This is an exceptionally easy and fast 
flowing electrode and lays relatively 
flat where deposited; of medium 


tensile strength; specially designed for 
welding thin cast iron. 


GARDE # 31 


High tensile strength and conductiv- 
ity combined with very smooth flow- 
ing; specially designed for overhead 
welding with deep penetration. 


GRADE # 33 


Exceptionally smooth flowing quali- 
ties. Specially designed for overhead 
welding deep penetration. The 14” 
size particularly recommended for 
boiler flue work. 


Prices and samples of any grade will be furnished on request. 


WILSON WELDER AND METALS GCo.,Inc. 
10 RECTOR STREET, NEW YORK 


ng 
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Write us for literature—or ash 
us for address of our office at 


Atlanta, Ga. 
Boston, Mass. 
Chicago, Ill. 
Cleveland, Ohio. 
Los Angeles, Cal. 
New Orleans, La. 
New York, N. Y. 
Philadelphia, Pa. 
Pittsburgh, Pa. 
Richmond, Va. 
San Francisco, Cal. 
St. Louis, Mo. 
Seattle, Wash. 
Toronto, Ont., Canada. 
Vancouver, B. C. 


Surface Barometric and Jet Condens- 
ing Equipments for Power Plants. 


Main, Auxiliary, Distilling Conden- 
sers and Evaporators for Marine 
Service. 


Distilling Condensers for Refrigera- 
tion and Chemical Plants. 
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‘Ross Multi-Pass Oil Coolers 
do yeoman duty on the best boats 


The high speed turbine brought additional speed and more dependable 
propelling power. But in this kind of installation a large quantity of oil 
had to be circulated over the bearings and around the gears. 


And a real problem presented itself in the cooling of this oil for re-use. 


But Ross Multi-Pass oil coolers solved the problem—and now on the 
best ocean liners Ross Multi-Pass oil coolers insure perfect lubrication 
of just the right temperature. 


The Ross Challenge invites any engineer to try out a Ross product in 
actual comparative test against any other. If the Ross does not do the 
work best—Ross will pay. 


Ross Heater & Mfg. Co., Inc., Buffalo, New York 


“Crosshead - Guided ’’ Expansion 
Joints. 


Ross Boiler Feed Water Heaters. 
Ross Oil and Sugar Juice Heaters 


Gravity and Forced Circulation 
Heaters. 


Ross Oil, Air and Water Coolers. 
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BLACKMER MARINE PUMP 
SIMPLICITY 


Removable linings of semi-steel or set (all parts being interchangeable) 
hard bronze are a “distinctive feat- installed without special tools or by 
ure’ with Blackmer Bilge Pumps. skilled mechanics. 

This makes them trustworthy—ca- 
pable of withstanding the severe tests 


of marine service. 


Linings are not charged for at the 


usual exorbitant service prices. In 
When wear takes place, as it nec- fact a pump purchased piece by 
essarily will, these linings can be piece will total the same price as the 
easily and quickly removed and a new assembled whole. 


BLACKMER DISTRICT OFFICES 


Blackmer Rotary Pump Co., Blackmer Rotary Pump Co., 
A. L. Rock, District Sales Manager, J. Frank Sm'th, District Sales Managey, 1119 Real Estate 
85 Murray Street, New York City. Trust Buldng, Ph ladelphia, Pa. 

Territory Includes: Terr tory Includes: 
Maine, New Hampshire, Vermont, Rhode Island, Mas- Eastern half of Pennsylvan‘a, southern half of New Jersey, 
sachusetts, Connect cut, New York City and northern Maryland and Wash.ngton, D. C. 
half of New Jersey. 

Blackmer Rotary Pump Co. Blackmer Rotary Pump Co., 
Arthur J. Schmitt, District Sales Manager, 315 Old Colony Harry E. Gates, District Sales Manager, 424 East Third 
Building, Chicago, Ill. Street, Los Angeles, Cal. 

Territory Includes: Terr tory Includes: 
Illinois, Wisconsin and Indiana. Cal fornia and Oregon. 


Blackmer Rotary Pumps are made in all sizes from 1 to 500 gallons 
per minute with the automatic take-up for wear feature. 


BLACKMER ROTARY PUMP CO. 


BOOK BUILDING DETROIT, MICHIGAN 
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Loud Speaking 


Martine 


Telephones 


Would Be More Economical 


They are quicker, safer and more dependable than voice 
tubes or old fashioned ship telegraphs. 


In many cases shipbuilders and shipowners have been saved 
neat sums by choosing Loud Speaking Marine Telephones 
instead of voice tubes for their ships. 


Let our engineers submit estimates on your next ship inter- 


communication equipment. 


Write for our catalog 


KLAXON COMPAN Y 
INDUSTRIAL DIVISION 


DEPARTMENT 6C 


Intercommunication and Signal Engineers 


METROPOLITAN TOWER New YORK, N. Y. 
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ASHCROFT GAUGES 


All Sizes 7 ie ae a All Sizes 


: Ashcroft Iron or Brass 
Ashcroft Iron or Brass Ashcroft Double Spring Pressure Gauge Case Hydraulic Gauge 
Case Compound Gauge with Hard Geared Bushed Movement with tool steel spring 


More Ashcroft Gauges are being installed on ships now building, than all other makes put together. 
On battleships, destroyers, submarines, colliers, tankers, freighters, passenger ships—that is where Ashcroft gauges have been used for years, and 


where they are being used now. 
The Ashcroft trade-mark on a gauge means that that gauge is properly designed—properly calibrated and what is equally important, is con- 
structed of materials which long experience has proved will stand severe service. 


The double spring pressure gauge shown on this page is particularly adapted for marine work. The double spring tends to minimize excessive 
movement of the hand, due to vibration and the heavy marine type movement will last for years even under severe Service, without undue wear. 


Ashcroft Gauges represent the best that it is now possible to build. 
If it is ever possible to build better gauges, Ashcroft will be one of the first to do so. 


Specify ASHCROFT GAUGES and see that you get them. 


THE ASHCROFT MANUFACTURING CO. 


119 West 40th Street Rice Building 29 No. Jefferson Street 
NEW YORK BOSTON CHICAGO 


THE SHAW ELECTRIC CRANE CO., Works, Muskegon, Mich. 


MANNING, MAXWELL & MOORE, Inc., 119 West 40th St., New York 


SALES OFFICES IN ALL PRINCIPAL CITIES 
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Rolled “‘American’’ Bolts 


In the making, a hammer never touches a 
reduced body American Bolt. 


Hammering or upsetting would turn the fiber 
back on itself, weakening the iron. 


American Bolts are reduced by rolling. 


The fiber is maintained in the stream-lines that 
mean long life. 


Before you write new specifications find out 
about this bolt, which is being furnished for 
ship boilers by the hundreds of thousands 


We have a bulletin for you—where shall we 
send it? 


American Flexible Bolt Company 


50 Church Street McCormick Bldg. Union Bank Bldg. 
New York Chicago Pittsburgh, Pa. 
Montreal Winnipeg Cleveland 


FORGING STEELS 


3%% NICKEL PLAIN CARBON 
CHROME VANADIUM 
LLOYD’S anp AMERICAN BUREAU oF SHIPPING SPECIFICATION 


ELECTRIC STEELS 


INGOTS-PRESS FORGED BILLETS 
GENERAL STEEL COMPANY 


PUBLIC SERVICE BUILDING MILWAUKEE, WISCONSIN 
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R & D PARACOIL 
FEED WATER HEATER 


Constructed with cast iron or steel plate 
shells, and with coils of a very high thermal 
efficiency. Improved cleaning facilities 
make maintenance expense low. 


Made in all capacities up to 5,000 Horse- 
power. 


Write for catalog and complete information. 


ROW & DAVIS, ENGINEERS, inc. 


Feed Water Heaters, Evaporators, Distillers, Ash 
Ejectors, Feed Water Filters, Grease Extractors, 
Condensers. Consulting and Contracting Engineers. 


90 West Street, New York, U. S. A. 
Cable Address: Roviseng, New York 


San Francisco = Ford & Geirrine 
Seattle, Wash. - Vickers & Co. 


21 


YARROW &CO.,L” 
of GLASGOW (Formerly of POPLAR, LONDON) 


builders of 
Fast Passenger and Commercial Steamers, 


Shallow Draught Vessels, Tugs, &c., 


propelled by 
STERN WHEELS, SIDE WHEELS, or SCREWS WORKING IN 
TUNNELS FITTED WITH YARROW’S PATENT HINGED FLAP. 


YARROWS, L°’ 
of VICTORIA, British Columbia, 


Shipbuilders, Ship Repairers and Engineers, are associated with YARROW & CO., Ltd., GLASGOW. 
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DOES YOUR PAINTING HOLD UP 
YOUR PRODUCTION ? 


There are numerous concerns that employ the most efficient systems in 
many departments, but still use the slow, inefficient hand and brush method 
of painting. This is certainly inconsistent. 


Spraco Pneumatic Painting Equipment is rapidly supplanting the other 
time-worn methods all over the country, because one man with the Spraco 
Outfit can do the work of half a dozen men using brushes. And Spraco 
insures a better job, every crack and crevice, every irregular surface, every 


part inaccessible to a brush, is smoothly coated with the Spraco Paint Gun. 


Spraco Equipment raises your painting to the same efficient plane of the 
rest of your departments. 


Send for that Bulletin. 


Spray Engineering Co. 


Boston, Mass. 


BERNSTEIN METAL BERTHS 


Manufactured in their entirety in a 
plant which is one of the oldest, largest 
and best equipped metallic bed and bed- 
ding factories in the country. 


A complete practical and efficient 
line is offered. ‘‘A berth to success- 
fully meet every condition on_ board 
ship.”” Also brass and iron beds, mat- 
tresses and pillews. 


We describe them fully in a catalog 
which should be on your files. WRITE 
FOR IT — SPECIFYING CATALOG 
NO. 17. 


Bernstein No. 5550 Folding Berth, installed on U.S,S, ‘‘ Newark,”’ 
Providence Harbor, 


“STANDEE BERTHS ONE OF OUR SPECIALTIES.” We have Nee teen F Son FEED 
built them in quantities for the largest shipbuilders in the U.S. De ea eMC eT Beet veaenctiwes kone of 
the supporting socket. 


63rd and Allegheny Ave., PHILADELPHIA, PA. 
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Established 1891 


| The Genuine Lead-Copper Bearing Alloy 


LLAN Red Metal is not strictly speaking 
A a babbitt metal, nor can it be classed 

as a bronze. It combines the best 
qualities of the babbitt and bronze alloys. 
It has the high anti=friction qualities of a 
babbitt with the temperature resisting quali= 
ties of a bronze. 


e] RED_| 
NERS 


—— 


Allan Red Metal will give efficient service 
at temperatures that would destroy any white 
babbitt metal. 


Millions of pounds of this metal have been A. ALLAN & SON 


used for facing both H. & L. Pressure pistons HARRISON, N. J. 
under all service conditions. It eliminates 
the use of troublesome packing rings. It MANUFACTURERS OF 


keeps the cylinder in a highly polished con= 
dition and prevents scoring. Allan Red Metal 
Allan Bearing Bronze 


Many thousand sets of Piston Rod and Valve Phosphor Bronze 


Stem Packings made of Allan Red Metal for 


Marine, Locomotive and Stationary Engine Manganese Bronze 
service are giving efficient service where high || Hydraulic Bronze 
degrees of super=heat are used. Ingots and Castings 


SHIPBUILDERS’ GANTRY CRANES, ALSO ELECTRIC TRAVELING 
CRANES, JIB CRANES, STEEL DERRICKS AND MONORAIL HOISTS 


Shipbuilding Gantry Crane, 10-Ton capacity, built for Buffalo Dry Dock Co., Buffalo, N. Ye 


LAKESIDE BRIDGE AND STEEL CO., 139 Villard Ave., North Milwaukee, Wis. 
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MORISON 
iaiiai@) == | SUSPENSION 


: yr BOROUGH’ OF BROOKLY' 
Seer ASA. ENEWS YO Y. 


For Land and Marine Boilers 


UNIFORM THICKNESS MADE TO UNITED STATES, 
EASILY CLEANED LLOYDS, BUREAU VERITAS 
UNEXCELLED STRENGTH OR ANY OTHER REQUIREMENTS 


MADE IN THE UNITED STATES BY 


The Continental Iron Works 


West and Calyer Streets, Borough of Brooklyn, N. Y. 
Established 1859 Greenpoint Ferry from East 23rd Street, New York Incorporated 1887 


THE COLVEN MARINE BOILER 


THE COLVEN THE COLVEN 
stands for UEC OG gives 


SAFETY eee | EFFICIENCY 


THE COLVEN ) J THE COLVEN 
means a ' is 


RELIABILITY en | SIMPLICITY 
THE COLVEN MARINE BOILER 


is a highly specialized product, built only for marine work. No handholes and fitted joints to be kept tight. 
No flat surfaces to be stayed. The highest economy and steaming capacities within thesmallest space and weight. 


IF YOU HAVE A RUSH JOB WE CAN HELP YOU. 
CONSULT US. Send for Booklets. 


NEW YORK ENGINEERING COMPANY 


2 RECTOR STREET NEW YORK 
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Munpy MARINE EQuipMENT 


Efficient — Compact — Durable 


now being supplied to the Navy Department on 
the latest type of ships. 


WINCHES CAPSTANS 
STEERING ENGINES 
“The MUNDY. WINDLASSES 
apsta ASH HOISTS 


electric capstan 
Let us have your enquiries 


J. S. MUNDY HOISTING 
ENGINE CO. 


Engineers and Manufacturers 
NEWARK, N. J. 


= SSS 
SS 


Light weight, all steel and Malleable iron, unbreakable. Easy and inexpensive te ingcall. Oe 
cupy little space and are absolutely sanitary. Makes good appearance. Unusually howe mS aaacaete 
Used by the United States Navy, U. S. Light Vessels. Dredges, etc., also great numbers of mer- 


Hen VERSE: PROMPT DELIVERIES. SEND FOR CATALOG. 


e) 
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Every Ship Yard 
Should Have 
This 30-Ton 

Hydraulic Bender 


For bending and straightening 
pipe, bars, rods, shafts, etc. 


NLU ULLAL 


This hydraulic bending press will 
bend conduit and other pipe up to five 
inches and will make the bends with- 
out crushing or buckling. Many 
users can testify to the efficiency of 
this machine. 


The illustration 
shows two men with 
but little effort 
bending four-inch 
pipe cold. 


The base is ribbed so that the lower bending blocks may be placed wherever desired. One set of 
blocks is required for each size of pipe, the changes from one size to another being rapidly made. It 
is designed to be attached to stanchion pipe or wall. 


We have been the pioneers in hydraulic machinery construction. Our experience extends over 70 
years. If you require Hydraulic Jacks for any purpose; shears for rods, flats, beams, wire rope, etc., 
presses for forcing, bending, etc., punches for plate, rails, structural shapes, etc., then write us. 


P . THE WATSON-STILLMAN CO. 
50 CHURCH STREET, NEW YORK 


CHICAGO, McCormick Bldg. 
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259 
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SalI 


LOCOMOTIVE CRANES > 
CLAM SHELL BUCKETS - SHIPBUILDING CRANES 
1 CARDUMPERS _____ PILE DRIVERS. 

THE McMYLER INTERSTATE. Co. 


CLEVELAND OHIO 


Ground space was not avail- 
able in this yard. That was no 
handicap to the Hammerheads, 
however. 


This crane will operate suc- 
cessfully under almost any con- 
ditions. 


Bulletin No. 40 will show you 


that our line of shipbuilding 
cranes is complete. 


The McMyler Interstate Company, Cleveland, Ohio 


BRANCH OFFICES: 
1756 Hudson Terminal Bldg., New York City 812 Edison Bldg., Chicago, IIl. SHCus: 
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KINGSFORD 


CIRCULATING PUMPS 


are in use in all classes of 


Government and Merchant 


ships, as they have proven 


dependable units. Wecan 


meet your specifications. 


FIGURE 202 


Kingsford Foundry and Machine Works 


MANGANESE 
BRONZE 


STANDARD FOR TWENTY YEARS FOR PROPELLERS 
SOLID BRONZE PROPELLERS FROM 8 INCHES TO 20 FEET IN DIAMETER 
BRONZE BLADES AND HUBS OF ANY SIZE 


HYDE WINDLASS COMPANY, BATH, ME. 


New York Representative, Kearfott Engineering Co., 95 Liberty Street, New York 
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Pacific Construction & Engineering Co. 


2917 Whatcom Avenue, Seattle, Wash. 


ROBERT C. MONTEAGLE, President and General Manager 


HEAVIEST FORGING & MACHINING IN THE WEST 


Crank Shafts Connecting Rods Thrust Shafts Links 

Stern Frames Piston Rods Tail Shafts Link Blocks 
Rudder Posts Plate Bending Rolls Valve Stems Columns 

Rudder Stocks Dummy Turbines Eccentric Rods . Couplings (Hollow) 
Rudder Arms Line Shafts Cross Heads Coupling Bolts 


Thousands of Dollars Saved Every Year 
Work Boat Owners 


—who get economical power from 
Low Priced Fuel Oils with their 


FAIRBANKS-MORSE 
“C-O” Marine 
: , OIL ENGINES 


—in successful service on hundreds 
of work vessels — of all types. 


30 H. P. to 100 H. P. with 
specially designed reverse 
gears. 150 H.P. and 200 
H. P. direct reversible. 


= ; He ly I 
ih i" WZ al iM S, 


MANUFACTURERS 
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U.S. ELECTRIC DRILLS AND REAMERS 
MADE FOR D. C. OR A. C. 110 VOLTS 
OR 220 VOLTS. ALSO UNIVERSAL 
MOTORS. 


BALL BEARING USED. 
GET CATALOGUE. 


5 & 71H. P. a nem 3&5 HP. 
BALL-BEARING GRINDERS 
GRINDERS 220 or 440 
WESTINGHOUSE VOLT, A.C. ORD.C. 
MOTORS. WHEELS 
WHEELS : 12x 2” 
18 x 3 AND Be 18 x 3” 
24 x 4!” 


THE UNITED STATES ELECTRICAL TOOL COMPANY, CINCINNATI, OHIO 


Branch Offices: BOSTON CHICAGO CLEVELAND DETROIT NEW YORK PHILADELPHIA ST. LOUIS 


re ee 
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c Descriptive 
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MORRIS is special- 
izing on P UMPS for 


Surface Condensers. 


A list of our customers would include the 
leading ship building companies of the 
United States and Canada. 


Whether you require one or one hundred 
outfits we can take care of your require- 
ments. 


We build a complete line of Centrifugal 
Pumps of all sizes. Also Steam Engines, 
Stationary and Marine, up to 1,000 H.iP. 


Have you our Catalog ? 


Morris Machine Works 


Baldwinsville, N. Y. 


Builders of Centrifugal Pumps, Hydraulic 
Dredges, Steam Engines 


Double Suction Pump directly connected to 
Steam Engine for Surface Condensers. 


Branches in Principal Cities 


are regular equipment on 


More Than 
5,000,000 Tons 


of American Shipping, 
built or on order. 


More speed with less fuel. 
Greater boiler capacity. 

Best steam conditions for all engines. 
Fool proof, trouble proof, efficient. 


Power Specialty Company 


111 Broadway New York 
BOSTON PHILADELPHIA SANFRANCISCO CHICAGO PITTSBURGH 


AGENTS: J.D. Hull, Seattle, Wash. Canada: G 1s 3 b 
Bees aeditn: Wilton eneral Supply Co. of Can. Montreal, 
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GLASGOW 


50 Wellington Street 


in 
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ickest del 


for emergency or repair work. 


ied of Standard Fronts, 


MARINE ENGINEERING 
ines ensuring qu 
HEAD OFFICE 
Hudson Terminals, 30 Church St., New York 
LONDON 
4 Lloyds Ave., E.C. 


Low Speed Radial Fans fitted 


Retarders and minor fittings 


es. 


JOHN REID & CO. 


Installations tor Marine Work 
Specitications and Estimates Furnished 


Manufacturers of RELIANCE Standard Inter- 
eries 


changeable Furnace Fronts for Coal and 


Oil Fuel. 
with RELIANCE enclosed Forced Lubricated 


Engines. 
Large stocks carr 


Fans and Eng 


Designers ot Complete Forced Dratt 
all branch 
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If you are not using 


Albany Grease, why not let us send you samples without charge and try it? 


New York 


Ss s_—~w“ 
SAM 


For moderate bearing temperaturee 
For cold running bearings or for out- 


ISS 


YIN; 


If the temperature at the bearing is high, No. X, XX 
ESTABLISHED 1868 
S 
Re 
> 


This is made possible by the wide range of melting points to be had 
We will be glad to consult with you at any time on your lubricat - 
You are at liberty to draw on our experience of more than 


is used by marine engineers on the bearings of all kinds of equipment aboard 


ship, in shipbuilding plants, repair and dry-dock yards, regardless of tempera- 
door winter service, No. 0 or No. 1 Albany Grease will give satisfactory 


50 years of manufacturing high grade lubricants. 


use No. 2 or No. 3 Albany Grease. 
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in Albany Grease. 
or XXX Albany Grease should be used. 
ing problems. 


ture. 
results. 
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MARINE FORCED DRAFT 


Plans, 


MONTREAL 
Board of Trade Bldg. 
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Boiler Circulators ~« 


All Scotch boilers need induced 
circulation. “[hermo-syphonic circulation 

is the only successful method. ‘The Eckliff is 
the only thermo-syphon Circulator—and it’s 
guaranteed. Write us today. 


Lifeboat Windlasses < 


J-H Hand-power Davit Windlasses are positive, power- 

ful and compact. ‘They'll handle any lifeboat, are one- 
man controlled, and have unique and valuable features 
not embodied in any other windlass. Write now for 
descriptive folder. 


Lifeboat Releasing Gears~ 


Our Approved Boat Releasing Gears have made a great 

it—and no wonder; for they’re the simplest in design 

and the surest in operation. And too, prices are rzght, 

and the work of installing is easy and znexpensive. You 
can’t buy a better gear, and as for prices—let us quote 
you now. 


Eckliff Circulator Co. 


46 Shelby Street Detroit, Michigan 


New York Philadelphia Chicago SanFrancisco Seattle 


ALBERGER MARINE CONDENSERS, AIR 
OCCLUDERS AND CONDENSATE PUMPS 


Send for Descriptive Bulletin 


ALBERGER PUMP AND CONDENSER COMPANY 


BT 140 CEDAR STREET, NEW YORK, N. Y. St. Louis 


BUILDERS OF STEAMSHIP ENGINE ROOM AUXILIARIES 
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SHIPS . a GENERAL 

FOR ee REPAIRS 

aa a ity | TOSTEEL 
SERVICES | i A ti. | AND WOODEN 

LAKE er 4! +i, (MO svessens 
OVERSEAS | 11? f/) | o 


AND 
COASTWISE 


MARINE 
RAILWAY 


SUILDERS 


OF 
STEEL and WOODEN SHIPS 


IMPERIAL SHIPBUILDING CORPORATION 
DETROIT, MICH. 


Torshipbaildes 


This company is prepared to furnish you the most 
complete line of steel sections for shipbuilding purposes 
made in the United States. 


Carnegie Warehouse Service is at your disposal. 
Full stocks conveniently located permit immediate 
shipment of sections in common use to meet urgent 
requirements. 


Our pamphlets on ship steel will help you to order 
steel so as to insure the speediest delivery. They may 
be had on request at any Carnegie Office. 


Carnegie Steel Company 


General Offices: Carnegie Building, Pittsburgh, Pa. 
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FLOAT YOUR PLATES 


Shipbuilders are confronted with the problem of handling and routing large and often awkward 
shaped plates between the various operating units of the plant. 

This problem is solved by short pipe standards being attached to the floor surrounding the shearing, 
punching and forming presses on top of which are mounted 


HART UNIVERSAL PLATE CASTERS 


Big cumbersome plates can be transported throughout the plant with the utmost speed, convenience 
and economy. Direction of movement may be changed instantly without undue friction or marring of 


the work. 
HART UNIVERSAL PLATE CASTERS 


have only six parts—hbase, three roller bearings, ball and cover which fits close and excludes all dirt. Stock 
sizes have three inch and four inch balls, but we are prepared to meet special requirements. 


FLOAT YOUR PLATES WHERE YOU WANT THEM. 


Send for additional data. 


THE HART ROLLER BEARING COMPANY 


Orange, N. J. 


ay 8 


S. Flory Mfg. Co., Bangor, Pa. 
95 Liberty St., New York City 
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TORCHWELD TORCHES 814 Perfect Welds—_No Leaks 


use both gases under evenly balanced 
pressures—non-flash construction. 


This high pressure steam 
boiler was tested at 1250 pounds 
per square inch when completed 
and found PERFECT. 


Just another instance of The success or failure of 
TORCHWELD efficiency. welded products depends 


so much on the equipment 
TORCHWELD TORCHES you use that you must be 


make sure, dependable, sure you have the right 
leak free joints. kind. 


You'll better understand what we mean by in- 
creased efficiency after you’ve tried a TORCH- 
WELD. 


Write for particulars on the kind of work you 
are doing. 


TORCHWELD EQUIPMENT CO. 
Fulton and Carpenter Streets CHICAGO 


High grade welding and cutting apparatus—portable or 
generator systems. 


Produce a perfect gas mixture; welds CLEVELAND DETROIT MINNEAPOLIS 
are made better, faster and with NEW YORK PITTSBURGH MEMPHIS 
less effort; insure greatest economy. Six LOUIS 


Gléveland 


OCKET: IN-HEA 


5 iveter 


NEW CLEVELAND “‘POCKET-IN-HEAD” RIVETING HAMMER 
MOST POWERFUL RIVETING HAMMER ON THE MARKET 


The New Cleveland is shorter 
over all. Hits a harder blow, and 
uses less aid than any hammer 
made. 


The New Cleveland has a higher 
speed with less recoil in operation 
than any riveter on the market. 


We can prove it in your work 


THE NEW CLEVELAND is made in 15 sizes with Outside or Inside Latch, 
and is adapted to all classes of work upon which Riveting Hammers can be 


sed. 
THE NEW CLEVELAND has a driving range in rivets from 14-inch to 134- 
inches, and is especially adapted for Shipbuilding, Boiler Construction or any 
riv eting where speed and power are required. 
IN STOCK: Riv eting Hammers, Chipping Hammers, Air Drills for Ream- 
ing and Tapping, Breast Drills, Cornér Drills, Portable Air Grinders in two 
sizes, Oscillating Valve Grinders, etc. 


Bowes Air Hose Couplings 


Over 1,500,000 in General Use 


Air-tight under all pressures. Interchangeable in all sizes from 


Quickly connected or disconnected. Y-inch to 34-inch inclusive. 
Shows Cleco Never- cits Hose Clamps Aeectiod te Bowes Coupling 


Write for Bulletins Nos. 34 and 38 


THE CLEVELAND PNEUMATIC TOOL COMPANY 


NEW YORK CHICAGO CLEVELAND, OHIO PITTSBURGH PHILADELPHIA 
BOSTON SAN FRANCISCO DETROIT TORONTO, ONT. 
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GOLD MEDAL 


HIGHEST AWARD 


MARINE DIESEL ENGINES 


PANAMA-PACIFIC EXPOSITION 


120 H. P., Four Cycle Nelseco Diesel-Heavy Duty Reversing Gear Type 


| 50,000 H. P. 
NELSECO DIESEL ENGINES 


In Service in American and Foreign Vessels 


50,000 H. P. now building 


EMMA 
LULU 


Sizes: 120, 180, 240, 360, 480 to 3,000 H. P. 
NEW LONDON SHIP & ENGINE CO., Groton, Conn., U.S.A. = 
1K 


DESIGN, WORKMANSHIP 
AND MATERIALS 


IN DE LAVAL GEARS 


The design is based upon an experience of 25 years in 
building double-helical gears for steam turbine service. 


Special machine tools and special methods have been 
developed by us to secure the absolutely correct tooth angle, 
shape of tooth and pitch which are necessary to give even 
contact surface over the whole length of the tooth and which 
are absolutely essential to noiseless, efficient and vibration- 
less operation. 


De Laval Gears and Turbines are built of the best ma- 
terials by highly skilled workmen, working on a limit-gage 
and interchangeable basis. 


The success and long life of the hundred of De Laval i 2 
Gears in daily operation show that De Laval Gears are De Laval 13,500 h.p. Two-pinion Gear for 
correctly proportioned, accurately’ cut and maintained in Marine Drive. 
correct alignment by the De Laval design of gear case and 
bearings. The De Laval Geared Turbine constitutes the 
most simple, compact, efficient and reliable power unit. 


Ask for our New Catalog M 46 on Geared Turbines. 


DE LAVAL STEAM TURBINE COMPANY 


{400 Nottingham Way, TRENTON, N. J. 


————— 
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QWELL VALVES 


(Especially The White Star'Valee) 


MR. ENGINEER: 


WE CAN FURNISH ALL SIZES OF POWELL “WHITE 
STAR” VALVES WITH OUTSIDE SCREW STEMS AND 
YOKES. 


THE ADVANTAGE OF THE YOKE IS THAT THE OPER- 
ATING THREADS ON STEM ARE OUTSIDE IN THE UPPER 
PART OF YOKE, AND NOT EXPOSED TO THE WEARING 
EFFECTS OF THE STEM, AND PROLONGS THE USEFUL- 
NESS OF THE VALVE. 


THESE VALVES ARE MADE OF A STEAM BRONZE 
COMPOSITION ADOPTED BY THE U. S. GOVERNMENT 
FOR ITS NAVAL SERVICE. 


eg THE \ Wo. POWELL Co. 
ASK YOUR DEALER FOR 


ESTABLISHED 
IN 1846 


POWELL ‘** WHITE STAR’”’ 
VALVES, OR WRITE US. 


DEPENDABLE ENGINEERING SPECIALTIES. 
CINCINNATI, O. 


SSS SSSsccceos ses a eee eos 


“DERRICKS & ee OF ALL 
TYPES FOR ALL PURPOSES 


A-18 

STANDARD LOCOMOTIVE 
CRANE. CAPACITIES 

5 TO 20 TONS. 


TRAVELING 
AND 
REVOLVING 
TOWER 
CRANE. 
CAPACITY 
UP TO 50 
TONS. 


BARGE DERRICKS 
CAPACITY UP TO 150 TONS. 


EDWARD F. TERRY & | 
MFG. CO. 
Grand Central Terminal Bldg. 
NEW YORK CITY 
Works. Harrison, N. J. 


STIFF LEG DERRICK ON 
: TOWER 
a CAPACITY UP TO 150 TONS. 
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CRANDALL RAILWAY DRY DOCKS 


MORE THAN 110 NOW IN USE 


Leading Features 


The three segments comprised in each ring are ex- 
panded evenly at six points, have unrestricted action, 
and make absolutely steam-tight contact with the 
cylinder wall. 


I 


Three wedge-shaped choke pieces (which serve to 
carry the segments) seal the gaps between adjacent 
segment-ends, and house the operative springs. 


Steam packing is eliminated by freely admitting 
the working pressure on two sides of the ring, and 
utilising the drag set up between the fourth side 
and the groove face, to counteract outward thrust. 


Pp 


Correct proportions balance these two forces, leaving 
the ring in equilibrium, and free to respond to the 
spring effort provided. 


Smooth and easy travel of the piston, coupled with 
entire absence of leakage past the head, are the 
results—and these effect such improved consumption 
as to rapidly cover initial outlay and save 15 per cent. 
of the coal bill. 


Pressure-Balanced 
Pistons and 


Piston Valves 


High pressures and superheat present no difficulties 
with the ““ALLEN’”’ RING, which is also used in 
internal combustion engines. 


A line to our Works will ensure fuller details, and 
on receipt of particulars—a quotation. 


ALLEN & SIMMONDS, Ltd., 
vatveENcincers READING, ENG. 
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QUALITY 


KINNEY TURBINE DRIVEN, STEAM JACKETED CARGO PUMP, designed for 
pumping heavy Mexican crude oil, capacity 3000 GPM. These units have been adopted 
by the Navy Department, Bureau of Steam Engineering and Bureau of Yards and Docks. 


SEND FOR CATALOG 


THE KINNEY MFG. CO. BOSTON, MASS. 


————— 


The Dew Automatic Relief Valve 


for 


Draining Steam Cylinders 


DEW VALVE COMPANY, Ince. 


Main Offices and Sales Department 


149 BROADWAY 
NEW YORK CITY 


XAAUST: 


CREA SELLE ELE OE 


(2 E. 


FITTINGS 


VE b] Ap LowAs FOSsi BLE 


7 
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PPLIED BY PURCHASER. 
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Locate y 


Successfully in use on Auxiliary machinery, on various Steamship Lines and in 
use in many Stationary Plants. 


MANUFACTURERS OF KINGHORN VALVES 
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You Will Not Overload Your Motors If You Use 


BUFFALO PUMPS 


Buffalo Pump.Runners are designed correctly. Maximum power required never exceeds 
power for normal operating conditions more than 15 to 20 per cent. This allows Buffalo Pumps 
to be operated over a wide range of capacities without the usual danger of overloading. 


Buffalo Pumps are built single and multi-stage, with horizontally divided shells, for any 
conditions desired. 
Write Dept. 63. 


BUFFALO STEAM PUMP CO. Buffalo, N. Y. 


Branches in All Principal Cities 


HINA 


alll 


= 
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Quality of Material and Work- 

manship, Coupled with Prompt 

Delivery, keep us in the Front 
Rank as Manufacturers of 


if) 


AIR PORTS— FIXED LIGHTS 


FOR ALL 
SIZES & KINDS 


OF 


SHIPS & YACHTS 


THE ROSTAND 


Manufacturing Company 


MILFORD, CONN. 
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DUPLEX SHIP STRAINERS 


_WITH INTERLOCKING COCKS, INSURING A CONTINUOUS FLOW 
OF STRAINED OIL AT ALL TIMES. 

MADE TO MEET OIL MARINE REQUIREMENTS. 
USED ON SUCTION AND DISCHARGE LINES OF 
FUEL AND LUBRICATING OILS. 


OTHER MARINE APPARATUS 


EVAPORATORS AFTER COOLERS 

DISTILLERS THROTTLE VALVES 

OIL COOLERS MANEUVERING VALVES 

OIL HEATERS BACK PRESSURE VALVES 
THERMOFANS REDUCING VALVES 

(for Heating and Ventilating) INJECTORS 

BILGE SYPHONS EVAPORATOR FEED HEATERS 


OIL BURNING SYSTEMS 


SCHUTTE & KOERTING CO. 


1158 THOMPSON ST., PHILADELPHIA, PA. 
NEW YORK BOSTON PITTSBURGH CHICAGO CLEVELAND DENVER 


REPEAT ORDERS 
given by Skinner Eddy Shipbuilding 
Corporation for these Sprague Electric 
Hoists are evidence of satisfactory service. 


“HANDLING SHIP PLATES 


Write 


for ; 


Infor- 2 Ne : Bora Bulletins 
mation . Ne 


SPRAGUE ELECTRIC WORKS 
OF GENERAL ELECTRIC COMPANY 
Main Offices: 527-531 West 34th Street, New York, N. Y. 


Branch Offices in Principal Cities 
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ON Che largest selting 


SO, quality pencil 
SN in the world 


NGINEERS and Architects 
buy VENUS pencils for 


The Docks at Archangel, Russia, 


themselves and for their staffs MOS TREES Se ieee aeahgaay at 
because the VENUS is always 
dependable in quality and The nearest and most convenient 
grading. VENUS Pencil per- doorway into Russia for the Allies was 
fection means pencil accuracy, Archangel. And consequently prac- 
pencil efficiency and pencil — tically all of the Allies’ shipments 
economy. went through this port. This made a 
17 black deerees great amount of cargo for Archangel 
Ronboldlneayy lines | and it was necessary that the port have 
SB oe aac Se the proper equipment so as to handle 
For general writing 
pice Line ae : the cargo as rapidly as possible. And 
eee Sat NE it was very essential that good equip- 
AER ECS ment be used so as to avoid any delay 
Fordelctthintnes from machinery troubles. Brown- 
7H-8H-9H hoist Cranes were installed as shown 
here. 


This is just one type of Brownhoist Dock 
or Wharf Crane. ‘This is the portal-pier 
locomotive crane; spanning 2 railroad tracks 
in thiscase. ‘There are other types of Brown- 
hoist Cranes that are being used in various 
parts of the world for handling cargo. These 
Brownhoist Cranes are shown in catalog K. 
Write for it. 


Special 14c. Off ae 
Send 14 Ble eae aan i The Brown Hoisting Machinery Co. 


degrees. After you find how perfect VENUS 
Pencils are, buy them at any dealer. 


A 3 i 40 Years in Crane Business Cleveland, 0., U.S. A. 
merican Lead Pencil Co. 

206 Fifth Avenue, New York Engineers and Manufacturers of Heavy Branch Offices in New York, 

and Clapton, London, England Dock Machinery, Bridge Cranes, etc., Pittsburgh, Chicago 

as well as smaller Cranes and Hoists. and San Francisco. 
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Relieve the Suffering 


from scalds, burns, cuts, abrasions and all 
surface wounds by applying the 


New Ambrine Treatment 


Thoughtful plant managers are adding 
this war-tested AMBRINE to their First 
Aid Stations because it stops pain in- 
stantly, compensation is lessened through 
recovery being hastened and any one can 


apply it. 


Hundreds of tons of 


AMBRINE 


were used at army hospitals 


The AMBRINE EMERGENCY CASE 
contains full equipment, and is made in 
two sizes, at $47.50 and $17.50. 


The Emergency Fleet Corporation 
has ordered an Ambrine unit for 
each of their ships. 


Ambrine 


Laboratories 
Room 1902 
347 Madison Ave., 
New York City 
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Steeled for Service 


TEEL in all its vital parts, gears, chains, hooks and 
guide, makes a Ford Tribloc durable and ready 
to meet the hardest lifting service you can give it. 


The Tribloc works with high efficiency—eighty per- 
cent of the power applied to the hand chain is con- 
verted into lifting energy. An eighty-two pound 
pull by one man will lift a ton. 


The Loop Hand Chain Guide, a patented improvement 
in chain hoist design, prevents “gagging’’ of the hand 
chain and injury to the block and makes a Tribloc 
safe, secure and reliable when working at any speed 
or angle. 


Ford Triblocs are made in all sizes from 14 to 40 
tons and are sold with a 5-year written guarantee. 


Ford Chain Block & Mfg. Co. 
Second and Diamond Streets, Philadelphia, Pa. 


OVER-SEAS REPRESENTATIVE 
pera alll ade 
<ALMACOA> ALLIED MACHINERY COMPANY OF AMERICA <ALMACOA> | 
SSS = S 


120 BROADWAY, NEW YORK,U.SA. 


2152-D 


PARIS 


TURIN 


ZURICH BARCELONA 
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THE GENERAL 
SHIPBUILDING 
CO., INC. 


ALEXANDRIA, VA. 


LIFE BOAT DEPT. 


16-20-24-26-28 Feet. Metallic DYNAMIC BALANCE 
steel keel Life Boats built to perme se Eee 
Emergency Fleet Corporation ANEW MACHINE A NEW PRINCIPLE 
plans and specifications. 
Other sizes on special order. FOR THE SOLUTION OF ALL VIBRATION 
Capacity, Ten complete boats PROMELES AS FOUNDIN 
per day. 
FLYWHEELS GEARWHEELS 
PULLEYS FANS, ALL KINDS 
WE BUILD saat PROPELLERS INDUCTION ROTORS 
Standardized or Special: TURBINE ROTORS CONNECTING RODS 
MOTOR COASTERS SEPARATOR DISCS CLUTCH PARTS 
SCHOONERS 
TRAWLERS THIS MACHINE WILL SHOW THE EXACT 
BARGES AMOUNT OF THE COUNTER-WEIGHT RE- 
aQonis QUIRED AND THE EXACT CIRCUMFERENCE 
PLANE WHERE THE COUNTER-WEIGHT 
TUGS SHOULD BE TAKEN OFF OR ADDED ON 
SHALLOW DRAFT 
LIGHT STEEL TUGS SIMPLE ann FOOL-PROOF 
AND BARGES Pia ma oem Ths Ser 


_ CIRCULAR ON REQUEST 


THE GENERAL 
SHIPBUILDING CO., INC. CRAWFORD TOOL & MFG. CO. 


1617 SO. CRAWFORD AVE. 
ALEXANDRIA, VA. 


CHICAGO, ILL. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERI NG. 


INTERNATIONAL 


“JOHN CRANE” 
Flexible Metallic Packing 


For Marine 


Refrigerating Machines 


SET of “JOHN CRANE”? METALLIC PACKING 
READY for INSTALLATION on AMMONIA 


MARINE ENGINEERS will find “JOHN 
CRANE” a perfect packing for all kinds of re- 
frigerating machines because it is dependable and 
permanent. No shutting down to repack—no 
scoring of rods—no leakage—no troubles of any 
kind. “JOHN CRANE” is always flexible, com- 
pressible, and as frictionless as a babbitt bearing. 


“JOHN CRANE” packs any service—ammonia, 
carbon dioxide, air; and all types of machines—tre- 
ciprocating or rotary, single or double-acting com- 
pressor. 


A TRIAL WILL CONVINCE YOU. - Let us pack 
your refrigerating machines with ‘‘ JOHN CRANE” 
—we guarantee absolute satisfaction. 


A Stock of “JOHN CRANE” Coils Will Pack Every 
Service on Board Ship. Coils are 10 ft. long and come 
in All Sizes 1/,,’ to 114”. 


CRANE PACKING CO. 


9 E. So. Clinton Street, Chicago 


New York Office—1040 Park Row Building 
Philadelphia Office—312 Widener Building 


MARINE ENGINEERING 
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The Record of 
CAMERON 


Long before the Brooklyn Bridge was 
built, Cameron Pumps had attained an 
enviable reputation for honest perform- 
ance. Many of these pumps are still at 
it. 

Testimony regarding Cameron Pumps in 
service for 30, 40 and 50 years, is con- 
stantly offered. This is the best evidence 
in proof of Cameron quality and excel- 
lence. 


Cameron direct acting pumps are simple, 
durable and have no outside valve gear or 
moving parts. 


Cameron centrifugal pumps are manu- 
factured in many sizes and of such variety 
that there is a pump for every use. 


ARE YOU GETTING 
CAMERON SERVICE? 


A. S. Cameron Steam Pump Works 


11 Broadway New York 
Offices the World Over as 
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The McNAB “LOGOMETER” is an instrument 
specially designed for, and is approved by, the 
Engineering Section of the Emergency Fleet Corpora- 
tion for installation in the Engine Room under 


TECHNICAL ORDER NO. 104 
FOR PARTICULARS APPLY TO 


The MeNab Company, Bridgeport, Conn. 


Ford & Geirrine, San Francisco, Cal. 


PUMP CO. 


Air and Circulating, Auxiliary Con- 
denser, Ballast—Bilge Sanitary—Fresh 
Water Scuttle Butt, Fire and Bilge. 


The Pumps that Pump 


Oil Pump, Oil Cooler, Boiler Feed, 


Evaporator Feed. 


Designed for Hard Usage, simple and 
economical operation, and long life. 


PITTSBURGH, PA., U.S. A. 


BRANCHES IN ALL PRINCIPAL CITIES 


INTE 
MARINE 


NOTICE 


To Emergency Fleet Corporation 
Shipbuilders, Installing Turbine 


EPPING-CARPENTER 


RNATIONAL 
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Yoskes See) batelos 
for doors and hatches 


SKYLIGHT LIFTING GEARS 
BRASS OUTSIDE AND INSIDE LOCK SETS 


COMPLETE JOINER EQUIPMENT FOR 
CARGO SHIPS, TUGS AND BARGES 


Send for Catalog 


W. @ J. TIEBOUT 


118 Chambers Street, N. Y. 


Limited 
CHESTER, PA. 


BUILDERS OF 


TANKERS AND FREIGHTERS 


STANDARDIZED FABRICATED 
SHIPS 


Capacity for Vessels of 
9000 Tons and Upward. 


“THE YARD WITH A TRADITION” 
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SUVTRUUAU USACE EEUU 


et NU PONT AMERICAN INDUSTRIES common 


Model 341 
Portable 
A.C.and D.C 
Voltmeter 


ae 


HARRISONS 


RUST-INHIBITIVE 


ANTOXIDE 


FOR ALL IRON 


For Metal Hulls 


A metal preservative paint that is rust-inhibitive. 
Designed to protect metal hulls and parts against rust. 
A highly elastic and durable paint that withstands the 
most severe test of exposure to the elements. 

Produces a high gloss surface which is a finish in it- 
self, and forms a superior foundation for other 
marine paints. 

Write for color card, and booklet 
“Fighting The Flameless Fire.”’ 


E. |. du Pont de Nemours & Co. 


Wilmington, Delaware 
Philadelphia Chicago Boston 


New York Minneapolis Kansas 
City Columbus, O. 


Electrical 
Indicating 
Instruments 


include a great variety of groups for portable or switch- 
board service on A. C. or D. C. Circuits; Instruments designed 
expressly for testing and laboratory use, for motor car and 
boat electrical systems, and many others for special purposes. 


In writing for catalogs and bulletins, 
please specify the field that interests you. 


WESTON ELECTRICAL INSTRUMENT CO. 


53 Weston Avenue, Newark, N. J. 
Branch Offices in the Larger Cities 


HUVUUQOIVCUVSNNIOATEEUUOC AU ETUUUO UU UEAS AUTO EEA TEACH TEETH 


in omen (Qi) OA A ence Fe 


ETHTITIUULITULLUULULLOUULOUULOOOLLUUULOUULIOUOLOUUCOOOUCOOOUUNOOLUNEOOUOCUUUUUUOOHUOOOUOOOOONOOUONOOOMOOUUTOOUNOUUUMOOHONOUUOOUUMOONTTOOCTUOOMN OTTO cs 


“PARKESBURG” CHARCOAL IRON 
BOILER TUBES 


are made from the same grade of 


REFLEX WATER CACES knobbled Charcoal Iron which we 


have been producing continuously 


Engineering Specialties 


Used on all types of boilers by all 


the Principal Navies of the World during the past fifty years. 
if} 7) 

THE WATER SHOWS BLACK GacliChe ee eee 
| ADVANTAGES: 00 arcoal Iron lubes wi 
Quick and reliable observation of the outlast steel tubes, due to their resist- 

water level. Safe, sure and durable : Sia 

at high pressures. Not affected by ~ ance to corrosion and crystallization, 
cold air drafts. Most effective pro- 

tection against injuries to boilers and and tubes from Parkesburg Charcoal 


workmen. Easily applied to all types 
of gauge glass fittings. 

When filled with WATER the Reflex : A : 
Gage always appears BLACK. When after thirty years continuous use. 
empty it instantly shows WHITE. 
No mistake possible. This feature 


aigiese PARKESBURG IRON COMPANY 


Send for catalog of Water Gage Ap- PARKESBURG, PA 
9 e 


paratus. 


Iron are in service in marine boilers 


MANUFACTURED BY THE New York Boston Philadelphia 


Chi New Orl San F: i 
JERGUSON GAGE & VALVE CO. Norfolk Srisaist tae nsterscipalel 


Winter Hill, Somerville, Mass. 
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YOURE SAFE— 


When You Buy 
WILLIAMS 


Valves 


You’ve run across valves onf 
which the thread on the stem was} 
small, poorly fitted and soon wore 
out, haven’t you? You donot 


want that kind—they’re money-losing. ° 


WILLIAMS 


are the valves to buy. ‘Threads on stems and in 
hubs are made especially long, and are so arranged 
that when the valve is closed and sustaining 
the greatest strain, both threads have contact 
over their entire length. This avoids danger of 
“stripped”’ threads—prolongs life of stems. Write 
us or your dealer. 


Catalog for the Asking 


The D. T. WILLIAMS VALVE CO. 


CINCINNATI, OHIO 


New York Agents: 


The Williams & Wells Co., - 250 Fulton Street 


Vulcan Iron Works, Inc. 


BUILDERS OF 


PARSONS 
MARINE STEAM TURBINES 


FOOT OF MORRIS ST. JERSEY CITY, N. J. 
Telephone 3340 Montgomery 


MARINE-ENGINES & BOILERS 


MARINE ENGINEERING 


E 
BLUE PRINTING MACHINE 


Most Effective and Rapid Vertical 
Blue Printing Machine Made 


Framework is entirely of steel of rigid 
construction, securely supporting the 
glass and preventing breakage. 

The ‘curtain tension assures perfect con- 
tact over the entire surface of the glass. 

Speed regulation is made by means of a 
patented oil cylindrical control, 
noiseless and uniform. A wide and 
reliable range of speed is thus given 
by the Pease-Vertical that is afforded 
by no other Vertical machine on 
the market. 


The lamp is 
very powerful, es- 
pecially construct- 
ed for blue print- 
ing. Also has au- 
tomatic cut-out, 
which may be set 
at any point. 

Machines are 
made in five sizes. 

Securely packed 
for export in one 
box. 

Ask for descrip- 
tive pamphlet 18-V 


The C. F. Pease 
Company 


230 Institute PIl., 
Chicago, Ills., 


PUNCHES 


DIES 
RIVET SETS 


CHISEL BLANKS 


The Recognized Standard 
of 


Quality and Service 


MADE BY 


The Cleveland Steel Tool Co. 


660 East 82d Street 
Cleveland, Ohio 
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SHIP TIMBERS 
DECKING PILING 


(Treated or Untreated) 


The nature of Long-Bell Long Leaf 
Yellow Pine Timber, our immense 
holdings and conveniently located 
distributing yards, enable us to 
accept quantity orders and assure 
prompt shipments. 


Quotations Promptly Upon Request. 


THE LONG-BELL LUMBER CO. 


903 R. A. Long Bldg., Kansas City, Mo. - 


FOR 
MARINE REFRIGERATION 


HIGHEST 
EFFICIENCY 


MAXIMUM 
CAPACITY 
with 
MINIMUM 
WEIGHT 


SAFE 


KROESCHELL SYSTEM 00 
2 


RELIABLE 


ECONOMICAL 


Write for information. 


KROESCHELL BROS, ICE MACHINE CO. 


Minin Offe>: 472 W. Erie St., Chicago, Ill. 
Eastern Office: 30 Church St., New York, N. Y. 


6 EAST 39th STREET 


The Refrigeration Engineering Co. 


RNATIONA 


L 
ENGINEERING June, 1919 


Important Notice 
To Subscribers 


Our subscribers are 
requested to notify 
us immediately when- 
ever they change their 
address. Otherwise 
they cannot keep their 
files unbroken. If sub- 
scribers move without 
notice to us, we cannot 
duplicate numbers al- 
ready sent to their old 
addresses, as many times 
they are out of print. 


MARINE ENGINEERING 
NEW YORK 


s time 
outfitting 


Standard-Toledo Refrigeration 
sets are built and shipped in a 
unit, as illustrated above. 


It requires less time and fewer 
men to install the Standard- 
Toledo set when outfitting — 
just when time, men and space 
are at a premium. 


Write today for detailsand prices. 


Toledo, Ohio, U.S. A. 
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Air Extractors, Ventilators, Bitts, Bollards 
and Chocks of every description, Cleats, 
Davit Steps, etc., etc. 

Castings made to your specifications and blueprints 


Send for Catalogue 


THE CENTRAL FOUNDRY GOMPANY 


=e) WEST STREET NEW YORK 
SALES OFFICES:~NEw YORK, GHICAGO, — 
ATLANTA, DALLAS, SAN FRANCISCO, KANSAS CITY, MO, —— 


WVTTATRVT ATTA On 
VANDA) $C a] 
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IMMEDIATE 
DELIVERY 
FROM 

STOCK 


a 


TRADE MARK 


TRADE MARK 


MILL 


AND 


MINE 
SUPPLY CO. 


217 First South 
Seattle, U.S.A. 


Telephone Main 1167 


WIRE ROPE 
WASTE 
PULLEYS 

BELTING 


MARINE ENGINEERING I51 


Easy to Operate 
BH §=6out - of - the - way valves 
when they are equipped ff 
S86 with 
1—_A adjustable} 
jwzth Chair Guide} 
Fits any valve; nothing compli- : 

cated, no rods, no handles. 

Write for Catalog. 


BABBITT STEAM SPECIALTY 
COMPANY, New Bedford, Mass. 


Jenkins Bros., 
300 W. Lake St., 
Chicago, IIl. 


Canadian Agents, 
Engrg. Specialties Co., 
Toronto, Ont. 


~@ Again the Stars and Stripes 
j Shall Appear on Seven Seas 


The Nicholson File Company was | 
founded just as the Civil War had 
sealed the fate of America’s Sailing 
Fleet. And now 


| 
° e 
Nicholson Files 
é are helping to build new American 
ships of steel to carry American goods 
and the American Flag into the world’s 
ports of trade. 
Write for our Catalog and for File 


Filosophy—a fifty years’ education 
in Files and Filing in an hour’s e 


i reading. 
Nicholson File Company 
Providence, Rhode Island 
Us S sea 
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MARINE PLUMBING 


‘MARINE PLUMBING” 


Sent on Request. 
A complete catalogue of Marine Plumbing Fixtures 


suitable for vessels of every description, from the 
smallest power boat to the largest ocean liner. 


THE J.L. MOTT IRON WORKS 
GENERAL OFFICES AND PLANT, TRENTON, N. Ve 
Fifth Avenue and Seventeenth Street, New York. 


Philadelphia, Washington, Boston, Chicago, 
Seattle, and all principal cities. 


For 47 years 


EDWARDS BELLS 


Annunciators— °” 

Push Buttons—Buzzers, and 
Fire Alarm Systems 

have been the Standard 
for Marine Service. 


EDWARDS “COMPAAY 


INC. 


ESTABLISHED 1872 


CHICAGO NEW YORK ATLANTA 
Monadnock Block 140th and Exterior Sts. 29 Poplar St. 


Write for Marine Bulletin 


r) 
REMEMBER ITS WATERPROOF] 


bg e 
RED.U-S. PAT, OFF, 


MARINE PAINT SPECIALTIE 


Write for descriptive Nitena lanes Dene 36 
TOCH BROTHERS 
Technical and Scientific Paint Makers Since 1848 


320 FIFTH AVENUE NEW YORK 
Works: New York London, Eng. Toronto, Canada: 


STATEMENT OF THE OWNERSHIP MANAGEMENT, CIRCU- 
LATION, ETC., required by the Act of ‘Congress of August 24, 1912, 
a INTE ENATIONAY Marine ENGINEERING, published monthly at New York, 

pril 1, 1919. 


State of New York, County of New York, ss. 


Before me, a Notary Public in and for the State and county aforesaid, 
personally appeared E. L. Sumner, who, having been duly sworn, 
according to law, deposes and says that he is the Business Manager of 
INTERNATIONAL MarINE ENGINEERING, and that the following is, to the 
best of his knowledge and belief, a true statement of the ownership, 
management, etc., of the aforesaid publication for the date shown in the 
above caption, required by the Act of August 24, 1912, embodied in 
section 443, Postal Laws and Regulations, to wit: 


1. That the names and addresses of the publisher, editor, managing 
editor, and business managers are: 


Publisher—Aldrich Publishing Co., 6 East 39th St., New York. 
Editor—H. H. Brown, 6 East 39th St., New York, 

Managing Editor—H, L. Aldrich, 6 East 39th St., New York. 
Business Manager—E. L. Sumner, 6 East 39th St., New York. 


2. That the owners are: (Give names and addresses of individual 
owners, or, if a corporation, give its name and the names and addresses 
of stockholders owning or holding 1 per cent or more of the total amount 
of stock.) Aldrich Publishing Co., 6 East 39th St., New York; H. L. 
Aldrich, 6 East 39th St., New York; M. G. Aldrich, 6 East 39th St., 
New York. 


3. That the known bondholders, mortgagees, and other security 
holders owning or holding 1 per cent or more of the total amount of 
bonds, mortgages or other securities are: A. I, Aldrich, Manville, Rhode 
Island; A, E. Lord, Mt. Washington, Md.; George Slate, Summit, N. J.; 
H. H. Brown, 6 East 39th St., New York. 


4. That the two paragraphs next above, giving the names of the 
owners, stockholders and security holders, if any contain not only the 
list of stockholders and security holders as they appear upon the books 
of the company, but also, in cases where the stockholder or security 
holder appears upon the books of the company as trustee or in any other 
fiduciary relation, the name of the person or corporation for whom such 
trustee is acting, is given; also that the said two paragraphs contain 
statements embracing affiant’s full knowledge and helief as to the cir- 
cumstances and conditions under which stockholders and security hold- 
ers who do not appear upon the books of the company as trustees, hold 
stock and securities in a capacity other than that of a bona fide owner; 
and this affiant has no reason to believe that any other person, associa- 
tion or corporation has any interest direct or indirect in the said stock, 
bonds or other securities than as so stated by him, 


£. L. SUMNER. 
Sworn to and subscribed before me this 31st day of March, 1919. 


James B. Tuomas, Notary Public. 
(My commission expires March 30, 1921.) 
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‘QUI et 
Registered U.S. Patent Office 
ROTARY SHEARS 


MADE IN 6 SIZES 


Cut all gauges of sheet and plate metal up to 1-inch thick 
in straight or irregular shapes and openings, without cutting 
in from side of sheet. Leaves square true edge that re- 
quires no finishing. Used in building ships, boilers, tanks, 
cars and general plate and sheet metal work. 


PATENTED JUNE 3rd, 1913 


SAVE 50% TO 90% 


Eliminates Oxy-Acetylene Cutting and Plate Planing 
WRITE FOR CATALOGUE 


TRE QUICKWORK COMPANY, *7 “GF35,0%° 


New York Blue Print Paper Company 
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Drafting Supplies 


We manufacture a full line of high grade 
supplies made under our own supervision. 
We know they are right 

Quality Plus 


and at prices that appeal. 


A 
Specialty 
Our 
MONROE 


Drawing 


Table 


A table of general utility made after our 
own ideas. Stands rigid and lasts a lifetime. 


Let us quote on your needs. 
Ask for catalogue. 


102 Reade St. New York City 


NEGATIVE AUTO-SUGGESTION! 


EVER HEAR OF IT? 


Well, it is the Ability to Compel 
Forgetting Something You Need 
Constantly. 


TRY IT ON THIS. 


BON) ire 


_s br 


DETROIT OFFICE 
905 Dime Bank Bldg., Detroit, Mich. 


F. M. COBBLEDICK CO. 
693 Mission St., San Francisco, Cal. 


CAN YOU DO IT? 


Bryant Lamp Receptacle 


For Sea Service 


Base is of unbreakable moulded 
composition; no unprotected steel 
to rust in moist salt air. Double 
binding screw terminals are pro- 
vided so that taps may be taken 
directly off terminal plate without 
soldered connections in the box. 


\ rte Bess DEVICES 


Two receptacles can be mounted 
in a four-inch round box; and a 
separate circuit can run in groove 
of receptacle base. 


The Insulator, listed separately, 
is used when necessary to protect 
the screw shell. 


Keyless receptacle, switches, fuse 
and interconnecting blocks, “‘Spar- 
tan” receptacles and caps—all ap- 
‘proved fittings—are included in the 
Bryant Marine Line. Write for 
details. 


_ THE BRYANT ELECTRIC COMPANY 


BRIDGEPORT, CONN. 
NEW YORK CHICAGO SAN ERANCISCO 


2052A 
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BEARINGS 


All Types in Stock or to Order 


Sole Distributors for the U.S. of the 


BOWDEN WIRE MECHANISM 


THE GWILLIAM COMPANY 


ENGINEERS 
253 W. 58th ST. (at Broadway) NEW YORK 


“DURABLE” WIRE ROPE 


FOR MOORING, 
TOWING HAWSERS, 
SHIP’S RIGGING 
AND SIMILAR PURPGSES 


This wire rope is made of selected steel, 
and each strand is separately served 
with aspecially prepared hemp marline. 


It combines the pliability and wearing 
surface of hemp or Manila ropes with 
the strength of ordinary wire rope, 
avoiding the disadvantages of both, 
and being far more durable and eco= 
nomical than either. 


Full detailed information upon applie 
cation. 


DURABLE WIRE ROPE CO. 


93 PEARL STREET, BOSTON, MASS. 
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CEDERVALL’S PATENT 
Protective and 


Lubricating Boxes 


FOR PROPELLER SHAFTS 


Are fitted to more than 4,000 Steamers, 
with shafts ranging between 14 in. and 203 in. in diameter. 


Our system insures maximum safety ef propeller shafts, as these 
are running in oil, consequently no corrosion. . . » © « + © 


The costly liners on shafts may therelors i dispensed with as 
being absolutely superfluous. . . . 0 SiO Gg POM" 20 


FRICTION MINIMIZED 


Consequently 
—POWER SAVED.— 


Old Stera Tube Arrangements can be altered for application ef 
this Lubricating Box at avery Nominal Cost. . . 2. » « © 


MAKERS: 


F.R. CEDERVALL & SONER 


GOTHENBURG, SWEDEN 


AGENTS—United States—West Coast: Hanton Dry Dock & 
SHIPBUILDING Co., INc., Oakland. England, East Coast. N. Sror- 
HARD, Newcastle-on-Tyne. England, West Coast: Maxton & 
Sincuiarr, Liverpool. Scotland and Ireland: Joun G. Ki1ncarw & 
Co., Ltd., Greenock. Norway: I. von DER Lrprx, Christiania; 
Cc. Daum, Bergen; OLAF BerG, Stavanger. Netherlands and its 
Colonies: N. V. SoBRABAY ASCHE MACHINENHANDEL, v/h Becker 
& Co., The Hague. Jialy: Dorr, Arri.1o PANZANO, Genova. 


Boiler Efficiency With wines ene 


The Wager Furnace Bridge Wall has proved its value 
in actual use under all conditions. It has been giving eco- 
nomical service for years without repairs in the fleets of 
many of the steamship and railroad companies, as well as 
scores of ships for the United States Government. Equally 
serviceable for marine or stationary boilers using either hard 
or soft coal. 


Send for booklet ‘‘M’’ containing information of 
vital interest concerning boiler efficiency, together 
with a list of installations, which is in itself the 
strongest kind of indorsement of the Wager Furnace 


Bridge Wall. 
Wager Furnace Bridge Wall Company, Inc. 
149 Broadway New York 


SEATTLE PORTLAND SAN FRANCISCO 
FOREIGN REPRESENTATION 
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VALVES 


FOR ALL PURPOSES 
AND PRESSURES 


MADE IN BRONZE, IRON AND STEEL 
IN A WIDE RANGE IN SIZES 
TO STAND EVERY TEST OF PHYSICAL 
STRENGTH ACCORDING TO 
GOVERNMENT REQUIREMENTS 


MANUFACTURED BY 


PRATT & CADY COMPANY 
INCORPORATED 


HARTFORD, CONN. 


We Build 
Light, compact, durable, 
accessible, sectional 


Boilers 


for all marine purposes 


Our new catalogue describes them, tells who has 
them, shows cuts of more than 33Q vessels we 


have equipped. 
Let us mail you one 


ALMY WATER-TUBE BOILER CO 
PROVIDENCE, R. I. 7 : 


| MARINE ENGINES 
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Use 
Living ston Electric 


Service 
For PLANNING and INSTALLING new 
equipment 
For RENEWAL and REPAIRS to old 
equipment 


For SCIENTIFIC ILLUMINATION of the 
factory and yard 


For PURCHASE of apparatus and supplies 


Generator Sets, Wireless Sets, Switchboards 
Marine Lighting Fixtures, Marine Fittings, 
Electrical Merchandise 


Correspondence Invited 


J. LIVINGSTON & CO., Inc. 


GRAND CENTRAL TERMINAL, NEW YORK 


Show Rooms 
and 
Warehouse 


104 E. 4Ist. ST. 
NEW YORK 


Branch Offices 


SYRACUSE, N. Y. 
: CLEVELAND, OHIO 
fe] | WASHINGTON, D.C. 
(8 GLEN COVE, L. I. 


WARD'S WROUGHT STEEL MARINE BOILER — 


ADOPTED BY U. S. GOVERNMENT 


GENERATING TUBES EXPANDED. NO OTHER JOINTS. 
NO NIPPLE CONNECTIONS. NO STAYBOLTS. 


THE CHARLES WARD ENGINEERING WORKS 


CHARLESTON, WEST VIRGINIA 
RIVER STEAMERS 
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on 


Propellers 


Hither of close grain- 
ed high-grade cast 
iron or bronze—cast 
either in one piece or 
with blades and hub cast separate- 
ly. We are prepared to furnish 
propellers of any type or size. 


Ss 
pees 
[ees 
vii}! 


Write for prices and delivery dates. 


Kerr Machinery Corporation 
Marine Equipment Division 


Kerr Building - Detroit, Mich> 


SEATTLE NORTH PACIFIC 
SHIPBUILDING COMPANY 


Formerly 


ERICKSON ENGINEERING COMPANY, Inc. 


Especially Adapted 
For Fog Signals 


Our Steam Gongs are ‘lifferent 


from ordinary steam whistles and 
ARUUUUULOCU NOUVEL CELI COTE ETN TTT 


produce an immense volume of sound, 
which, while soft and pleasing near 


Seattle North Pacific 
Shipbuilding Company 
MAIN OFFICE AND WORKS 
West Waterway Seattle, U.S. A. 


by, extends over an incredibly large 


range. We have authentic reports 


of these gongs having been heard 


over distances upwards of twenty 


miles. 


The two larger bells produce the 
volume and power of sound to cover 


TUDUDYUICUUUCUL TED TELL EEUU TUL EET 


long distances, while the small bell 


Engineers and Shipbuilders 


Under Contract at the Present Time 
Ten 9,400 Ton Shelter 

Deck Vessels 

for the 

EMERGENCY FLEET CORPORATION 


has the penetration necessary to be 


heard above nearby noise. 


Twelve-Inch 
3-Bell Gong Send for Catalog 


UNION WATER METER CO. 
WORCESTER : = MASS. 
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THE STANDARD ENGINE 
Is the engine in all of the 
80-ft. and 110-ft. British, 
French, Italian and U. S. 
Submarine Chasers. 


Is respected by every sea- 
faring man making Allied 
ports today. 


Get 
latest 
data. 


< 


Back of the Standard Guarantee is the 


Standard Motor Construction Company 
120 Pine St., Jersey City, N. J. 


HEAVY DUTY 
DIESEL TYPE MARINE ENCINES 


640 I. H. P. Diesel Type Reversible Marine Engine as used on the Australi S 
monwealth Government Line Motorships. ance 


These MARINE ENGINES are the result of EIGHTEEN p i 
and marine DIESEL ENGINE EXPERIENCE and THIRTY YEARS EXPER? 
ENCE in building the LARGEST and HIGHEST CLASS OF STEAM ENGINES. 


These engines are built in the LARGEST and most COMPLETELY EQUIPPED 
Tee ene which is devoted EXCLUSIVELY to the building of Diesel 
ae OWNERS AND SHIPBUILDERS should avail themselves of these facil- 

SIZES AVAILABLE: 390, 640, 960, 1,300, 1,750 and 2,000 I. H. P. 

ALL SIX CYLINDER, ALL FOUR CYCLE, and all directly REVERSIBLE. 


MCINTOSH & SEYMOUR 


CORPORATION 


149 Broadway 815 Sheldon Bldg. 
New York City. AUBURN, NEW YORK San co: 


MARINE ENGINEERING 


Hand Depth Recorder 


PATENTED 


Simple — Durable — Dependable 


MANUFACTURED BY 


JOHN E. HAND & SONS CO. 


HADDONFIELD, N. J. 
U.S. A. 


FOR SALE BY NAUTICAL STORES IN 


BOSTON, MASS. NEW ORLEANS, LA. 
NEW YORK, N. Y. CHICAGO, ILL. 
PHILADELPHIA, PA. SAN FRANCISCO, CAL, 
BALTIMORE, MD. PORTLAND, OREGON 
NORFOLK, VA. MONTREAL, CANADA 


The Babcock & Wilcox Co. 


NEW YORK and LONDON 


Forged Steel 
Marine Water-Tube Boilers 


and 
Superheaters 
for 
Merchant Steamers 
Yachts and Dredges 


Naval Vessels 
Ferry Boats 


These boilers hold the record for economy, capacity 


and endurance in the Navies of the World. 

They have shown the same characteristics in the 
Merchant Marine. Babcock & Wilcox Boilers and 
Superheaters in one vessel are saving more than 15 per 
cent. over Scotch boilers in sister vessels. 


Is a reduction in your coal bill of any interest to 
you? 

Babcock & Wilcox Boilers have all essential parts 
heavier than corresponding parts in Scotch boilers, 
giving greater security against corrosion. They are 
lighter, safer, easier to clean and to operate than Scotch 
boilers, and much more efficient. 

We are constantly receiving ‘repeat orders’’ from 
owners of merchant vessels who have had many years’ 
satisfaction from the earlier installations. 


Write us for details 
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Knowlson & Kelley Company,|nc. SHEET METAL WORKERS! 


Established 1868 If it is logical to abandon rivets and solder on 


NGINES your light sheet metal work you want to do so. 
MARINE E N Of course you do, we would. ‘Thomson Spot Weld- 


ers fasten permanently together light sheets of 
metal with the speed of lightning. No noise, glare, 
etc. ‘The saving of rivets, the labor of punching, 
the cost of solder if you use it—all are worthy of 
your most thoughtful consideration. 


Ask for Bulletin SA-5. 
THOMSON SPOT WELDER CO., Lynn, Mass. 


PROGRESSIVE PRODUCTION MEN 


Always on the alert to find new methods for in- 
creasing production have installed Thomson Butt 
Welders with alacrity once knowing the tremendous 
possibilities of these machines. In many cases 
production has even been trebled at less expense 
for operating cost than their original methods. 
Think of the enormous saving effected by welding 
small pieces of expensive steel to the popular low 
priced machinery steel. In most cases the article 
or tool does not need to be made entirely of the 
expensive steel, only the part or end which does the 
cutting or stands the strain. 


Write for Bulletin BA-5. 


Every facility for executing marine engine repairs g THOMSON ELECTRIC WELDING CO. 
Phone 55 TROY, N. Y. Lynn, Mass. 


ASBESTOS 


COVERINGS 
FOR PIPE AND BOILER 


GOVERNMENT STANDARD 
AsBesToS CELLULAR AND MILLBOARD 


ALBION PACKING 


FOR EVERY PURPOSE 
HOT & COLD WATER 
AMMONIA GAS 
STEAM 
AIR 


AND MACHINERY OF ALL KINDS 


The “AIR PLANER” 


Weight, 12 Pounds MODEL ‘‘C” 
For Out Board and Finishing 


The “AIR PLANER” is ready for action by connecting 
with the air line just as the air drill and air gun. 

Easy to handle, easy to sharpen and keep in shape. No 
complicated mechanism to get out of order. Will last 
indefinitely if given ordinary care and regularly lubricated. 

The “AIR PLANER” is in a class by itself in the ship- 
yard from every:standpoint, efficiency, economy, long- 
wearing qualities and ease of operation. 

No invention produced from the necessity of the ship- 
builder to increase the workman’s efficiency equals this little 


tool. 

The “AIR PLANER” is to the American shipbuilder what 
the “‘75s” are to the French army. . To build ships without 
“ATR PLANERS” is fighting Germany with a flintlock 
and a wasting of Uncle Sam’s millions. 


SPECIALTIES SPECIALTIES 


° © In use in every shipbuilding district of the United States 
Oil & Water Proof Sheet —e— Boiler Gaskets and Canada. Write for prices and information. 
High Pressure Sheet Cut Gaskets 
Red Rubber Sheet Ring Packing 


Shipbuilders’ Pneumatic Tool Co. 
PORTLAND, OREGON 


ALBION MFG. CO., Seattle,Wash. 
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A COMPLETELY 
EQUIPPED FOUR 
WAYS YARD 


HULLS DESIGNED 
ENGINES ND 
BOILERS BUILT 


AMES SHIPBUILDING & DRYDOCK COMPANY 


BUILDERS OF STEEL SHIPS 
SEATTLE. 


MONIA DISCHARGE PIPE FRC! 


Peat apisnontia LiGiD My 
o sneha! To. Recaven j 
a i 


CHARGING VALVE 
FOR AMMONIA, 


Marine Refrigeration 


Remington Refrigerating Machines have been in use on 
Freight Boats, Oil Carriers, Colliers, Dredges, Transports, 
Passenger Steamers and Yachts for more than eighteen 
years, where they have proven their reliability for 


MARINE SERVICE. 


Write for Bulletin No. 7-A and list of recent installations. 


REMINGTON MACHINE CO. 
Wilmington, Del. 
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Also Means 
Worthy of Confidence 


For 72 years mariners in all 
quarters of the globe have 
found Marine Hardware 
worthy of their utmost con- 
fidence. is our signature 
of good faith, indicating our 
willingness to back up our 
goods. enables you to tell 
ata glance what youare buying. 
Ask your dealer for yy Ma- 


rine Fittings. Every piece 
built to do its duty in fair 


weather or foul. 
Wilcox, Crittenden & Co., Inc., 


6 South Main St., 
Middletown 


Copper and Brass 


RODS 


Copper, Brass, Bronze 


WIRES 


Copper, Brass, Bronze 


Manufactured throughout—from ingot to finished product—in our 
own mills thus insuring uniformity in quality and size. Prompt 
shipments. Write our nearest office for prices. 


Standard Underground Cable Go 


Pittsburgh, Pa. 


Boston Washington Chicago St. Louis 
New York Atlanta Detroit Seattle 
LESAN Pittsburgh Minneapolis Los Angeles 


Salt Lake City gai)" Bex tin, San Francisco 


For Canada: Standard Underground Cable 
Co. of Canada, Limited, Hamilton, Ont. 


LE 
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20,000 TONS 
LIFTING CAPACITY 


New Floating Dry Dock at Sparrows Point Plant, Sparrows Point, Md. 
Now in Operation 
Other Docking Facilities 
PACIFIC COAST 


UNION PLANT, SAN FRANCISCO, CAL. 


Graving Docks...No. 1, length 1,096 ft., width 120 ft., depth over sill 40 ft 
(one of the largest docks in the U. S.) : 
No. 2, length 750 ft., width 103 ft., depth over sill 28 ft. 


Floating Docks..No. 1, length 450 ft., width 100 co ees Wine Ca: 


No. 2, length 301 ft., width 68 ft. pacity 10,000 tons. 


No. 3, length 271 ft., width 62 ft. 
Marine Railways.No. 1, length 320 ft., capacity 4,000 tons. 
No. 2, length 220 ft., capacity 2,000 tons. 
ATLANTIC COAST 
HARLAN PLANT, WILMINGTON, DELAWARE 
Graving Docks...No. 1, length 330 ft., width 45 ft., depth over sill 13 ft. 


PLANTS 
Fore River, Quincy, Mass. Harlan Plant, Wilmington, Del. : 
Moore Plant, Elizabeth, N. J. Sparrows Point Plant, Sparrows Point, Md. 
Union Plant, San Francisco, Cal. 


Shipbuilders and Engineers 
Curtis Marine Turbines 
Water Tube and Scotch Boilers 


Marine and Stationary Engineers 
Auxiliary» Machinery ; 
Special Facilities for Repair Work 


BETHLEHEM SHIPBUILDING CORPORATION, LTD. 
Bethlehem, Pa. 


Branch Offices, 111 B’way, New York—260 California Ave., San Francisco 


so >* 


Not only are the Eldorado leads distinctly superior in 
smoothness and responsiveness, but the pencil is so per- 
fectly fashioned that it fee/s fit in the hand. Whether your 
task be an intricate plan—a light sketch or a problem to 
solve, it is made easier by the use of the lead which just 
suits the task. 


In the softer leads, writing and sketching are smoothly 
and pleasantly done. In the harder leads, the Eldorado 
does not smudge but assures fine, firm lines. 


tet 7 LEADS 


one for every need 
or preference ~ = 


OavuoaTA 


Be 


Write us on your letterhead for free samples of your fa: 
vorite degrees. Please mention your dealer’s name. 
There isa Dixon-quality Pencil, Crayon, and Eraser for every purpose, 


SAY JOSEPH DIXON CRUCIBLE CO. 
YS' Dept. 75-J Jersey City, N. J. 


Canadian Distributors: A.R. MacDougall & Co., Ltd., Toronto, Ont, 


"PHS is the ‘‘Artisan,” one of eight 

seagoing tugs built for the United 
States Shipping Board by the Davis 
Shipyard. She is 133 feet. long, has a 
1000 horse-power engine and two Scotch 
She is the 66th tug built by the 
Davis Yard. 


39 years’ experience in tug building, write 


“DAVIS! 


SOLOMONS, MD. 366 FIFTH AVE., N. Y. 


boilers. 


If you want the benefit of 


UUCEECOEECROUEOAUCEURSUOSECCCEECERCCSEOCCECCERCCEECR EEOC SHER ERCRECRCRAECROCRERECECCORGCOCCCSERCCRECSORERERERED 


roRUDEEEEROEUCEOUROERESOUORELERAECREECOREOSEOOSROCERCCRERCURERERERSERSOOC RACE REORRGCCROCRECROSEOCEOCSRERERRERERRERSORREEEOE 


H. B. ROELKER 


41 Maiden Lane, New York 


SE 


The Allen Dense Air Ice Machine 


Contains no chemicals, only air at easy pressure (65 


lbs.) in pipes. It is placed in the engine room and 
attended by the regular engineers, while meat room 
and ice-making box and galley and pantry refriger- 
ators are at cheir usual places. Proven by many 
years’ service in the Tropics on U. S. men-of-War, 
steam yachts xad passenger steamers. It is as noise- 
less as any steam engine. 


Steam Yachts: Electra, Nourmahal, May, Josephine, 
Virginia, Thespia, Dorothea, Felicia, Aloha, Attaquin, 
Nydia, Alcedo, Enterprise, Alvena, Margaret, Kanawha, 
Pantooset, Rheclair, Aztec, Lorena, Constant, Riviera, 
Czarina, Rambler, Apache, Surf, Guinevere, Atlanta, 
Cyprus. 


About 300 are in active service on U. S. and foreign 
men-of-war, steam yachts, and merchant steamers in 
the Tropics. 
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Reproduced 
from photograph of one 
of eight 1000 horsepower engines 

built for the Emergency Fleet Cor- 
poration for seagoing tugs. 


U. S. Shipping Board Inspector reports to his home office: 
“The workmanship put out by Bay State Iron Works is above 
the average; they take pride in the appearance of their prod- 
uct when finished.”’ 


BAY STATE IRON WORKS CORP. 


Shop at Erie, Penna. New York Office: 366 Fifth Ave. 


WILMER H. JOHNSON 
President 


WARREN JOHNSON 
Sec’y-Treas.-Mer. 


ELLIS J. STEARNS 
Ass’t Secretary 


New York Office, 115 Broadway 
EADS JOHNSON, Representative 


THE JOHNSON IRON WORKS 


LIMITED 


New Orleans, Louisiana 


Builders of 
Tugs, Barges, River Steamboats 


Construction Yard, Bayou St. John 


Marine Repair plant with wharf and 
derrick facilities, situated on the Mis- 
sissippi River at Algiers, La. 
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Put them in 
and forget them! 


KENNEDY 


RENEWABLE DISC HEAVY BRONZE 
GLOBE anD ANGLE VALVES 


These Kennedy Valves can 
be installed and forgotten, as 
they are built for service rather 
than to meet a price. 


They are the kind of equip- 
ment most needed at present 
when green crews and the pres- 
sure of unaccustomed duties 
make it essential that valves 
and fittings stay right with the 
least amount of care and at- 
tention. 

Other Kennedy Valves which 
are specially adapted for marine 
service are our iron-body Globe 
and Angle Valves, Kennedy 
Bronze Swing Check Valves and numerous types and 
sizes of Gate Valves for low and heavy pressures. 


The Kennedy reputation for satisfactory 
service stands behind our product 


SALES OFFICES: 
Salt Lake City 
Philadelphia Seattle 


New Orleans 


BLP Kansas City 
‘aso 


Winnipeg 
ral 


DAVIDSON 
PUMPS 


for 
ALL 


MARINE 
SERVICES 


Write for Catalog showing 
full line 


M. T. DAVIDSON CO. 
154 Nassau Street, N. Y. 


32 Oliver Street, BOSTON 
149 No. 7th Street, PHILA. 


J. D. HULL, Agt., Seattle, Wash. 
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DS fad moo DY PONT AMERICAN INDUSTRIES ftiumnmciconon 69 
> 


(MARINE x PLUMBING ) ';: 


HAVE STOOD ALL TESTS O. K. 
Plate F-1190 


The ‘‘Colorado”’’ extra heavy vitro- 
adamant, improved syphon 
jet, non-soil flushing rim, 
non-return check valve 
closet, with reinforced oak 
seat and cover; N. P. self- 
sustaining hinges. N. P. brass 


““Utilis’’ side inlet flush valve The SNe of Uncle a 


with rubber bumper. $82.75 
are everywhere advertising the superior 
service qualities of 


Plate F-1190 (Patented) 
Plate F-2597 


REG.U.S.PAT.OFF. 


Plat F-2590 t = 
CG 39 = **Helen Composition =I 
Way Sea Cock. Hor Flanged Outboard Con- MARINE SPECIAL 
Hyp ce meet ee en rs | 
a T 
i ashe eaigo ene: closets, lava- Beauty, durability, economy and Ssuperlor 
1% inch..... $6.75 one ee sanitary qualities make this the ideal marine 
is 2? inch 7 glaod 27,-"'$ 7400 2”-/"s ¢.00 upholstery material. 
Flate F-2590 3° inch $3500. «3/7, $18.00 3”, $14.00 Samples and prices on request. 
A. B. SANDS & SON CO. F}_~2 
1849 DESAY EE ISG TRIE 1918 Du Pont Fabrikoid Company 
SANITARY ENGINEERS AND MANUFACTURERS =| Wilmington, Del. TorontouGantin a 
OF MARINE PLUMBING SPECIALTIES = =| 
22-24 Vesey St. (Copyrighted) New York, N.Y. (Pail AOE TOCA NCO AKIO fl Of NT CIRC ROCIO CC fi 


Stop Paying Toll 
for Radio Service 


ries F The Kilbourne and Clark plan of selling radio apparatus 
HESE joints withstand all outright makes it possible for all users of radio equipment, 


pressures of steam, air, gas 
and hydraulic—far beyond 
the point where the pipe itself 


large and small, on land and sea to free themselves of the 
excessively expensive practice of having to pay toll for Radio 
Service. Toll costs for a comparatively short period will 
pay for a Kilbourne and Clark set; and once purchased, the 
set is the property of purchaser to use as much or little as 


will burst. desired. 
: : : i That the Kilbourne and Clark plan is the economical and 
They are 101 reality mechanically - logical one is seen in the large number of Kilbourne and Clark 
produced hand-pened joints with sets which are being used by the different Governments, 
: : large steamship lines and land stations. The plant behind 
important improvements. i Kilbourne and Clark apparatus is the largest in the world. 
3 6 The apparatus is so efficient that more than two thousand 
The most economical in main- mile service is common for the Two Kilowatt sets. If 
tenance and the only practical you are interested in obtaining efficient Radio apparatus and 
a6 5 9 | being able to purchase it outright, by all means learn what 
joints insuring absolute tightness. Kilbourne and Clark apparatus offers. 


Write us to-day for full particulars. 


Kilbourne & Clark Manufacturing Company, Seattle, U.S. Cable 
Address, ‘‘Kilbourne.”’ Branches, 149 Broadway, New York, N. Y,, and 
No. 1 Drumm St., San Francisco, Cal., U.S. A. 


As all Navy Yards and most 
shipbuilding plants use them, 
won’t you consider our method 
now? 


LOVEKIN PIPE EXPANDING & 
FLANGING MACHINE CO. 


Philadelphia Bank Bldg. Philadelphia, Pa. 


he Gis Word inthe Waeless World 
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ESTABLISHED 1853 


_ CENTRAL IRON & STEEL COMPANY 
HARRISBURG. ae 


GS O Solid Braided Cord. All sizes. For log lines, lead lines, halyards, tiller rope on 
SAM motor boats, hand rails, etc. 


Will not stretch, kink or ravel like twisted rope, and wears longer. AILSAMSON Cord is guaranteed free from imperfections. 
Send for samples and catalogue. 


SAVIGONISEOINCORD 


CHAMBERSBURG 


HYDRAULIC 
MACHINERY 


Steam Hydraulic Forging Presses Hydraulic Rivetess 
Flanging Presses Accumulators Cranes Pumps 


STEAM HAMMERS 


STEAM DROP HAMMERS, BOARD DROP HAMMERS 


CHAMBERSBURG ENGINEERING CO. 


Chambersburg, Penna. 
SEND FOR CATALOG 


Scotch Marine Boilers 


Any size Any Quantity Good Delivery 


Shipments Made by Water 


Delivery to Anywhere on the Atlantic Coast 
Boilers of any required size loaded on board barges or ships at our own wharves at Cornwells, Pa. 


Badenhausen Co. 


Main Office: 1425 Chestnut yy.) york Pitebarch, Chi Plant: Cornwells, Philadel- 
St., Philadelphia, Pa., U.S.A. ee ides Sint Sore? none phia, on Delaware River 


an Francisco 


mM Oc oO Fe? E-' § —¥ : ee 
LAUNCHING | “GREASE 


SAFEST AND MOST RELIABLE 


LUBRICANT EVER. ‘CONSTRUCTED 


USED & ENDORSED BY MANY SHIP BUILDING COS. 
‘THE MOORE OIL CO., CINCINNATI, 0. 


ESTABLISHED 
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HAVE YOU SEEN 


The Mason Improved Marine Reducing Valve? 


CAN BE INSTALLED CLOSE TO DECK OR BULKHEAD 
ACCESSIBLE SPRING 


WRITE FOR CIRCULARS TODAY 


MASON REGULATOR COMPANY 


The Mason Sis Improved BOSTON SAN FRANCISCO MONTREAL 


Marine Reducing Valve 


R. GRACEY & SONS COMPANY 


SOLE MANUFACTURERS OF . 
GRACEY’S PATENT SPRING CLUTCH RATCHET PULLING JACK 


THE BEST TIE FOR USE ON SHIPS, 
FOR BINDING OR HGLDING Se AN Tae REE tar es 
FIRMLY STEEL FRAME WORK i : 
CONCRETE FORMS, MAST FORGINGS OF ALL KINDS, 
GUYS, ETC, CHAINS, HOOKS, SWIVELS, 
HOG RODS, TURNBUCKLES, 
DRAW BANDS, PIPE 
HANGERS, ETC. 


GENERAL OFFICE AND SHOP 
113-115 First Avenue 


PITTSBURGH, PENNA. 


CONTRACTORS’ AND 
STEAMSHIP SUPPLIES IN 


IRON AND STEEL 


WRITE FOR DESCRIPTIVE 
CIRCULAR No. 15E. 


AMERICAN HEAVY DUTY 
DOUBLE TUBE 
MARINE STEAM GAUGES 


Especially recommended where dial marking 
exceeds 100 pounds per square inch. 


Absolutely dependable under severest working 


pressure. 
AMERICAN STEAM GAUGE & VALVE MFG. CO. 


New York Chicago BOSTON Atlanta Seas 
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UNIVERSAL SAF ADDER TREAD 


Tested to 1000 Ibs. Centre Load without deflection (Girder Type with Lead Inserts) 


FOR SHIPS 


Suitable for Naval and other Vessels, and 
Industrial purposes. 


LIGHT, DURABLE, RUSTPROOF 


BRANCHES: 


es 
"PHILADELPHIA, PA. NEW YORK, N. Y. 
ai Widener Building noe eee Universal Safety Tread Company 
SEATTLE, WASH. , : 
Ee ae Building 76 Sacramento, Sect 40 Court Street Boston, Mass. 
I 5 ULI, y ; 
618 West Jackson Boulevard 913 Dime Bank Building SEND FOR CATALOGUE F. 


HERMASTIC 


gives durable protection 


PERMANENT COATINGS 


FOR 


BILGES, TANK TOPS, COAL BUNKERS, INNER BOTTOM 
TANKS, FLOORS, PEAKS, REFRIGERATING SPACES 


AMERICAN BITUMASTIC ENAMELS COMPANY 


17 BATTERY PLACE, NEW YORK 
PHILADELPHIA - CLEVELAND SAN FRANCISCO 


GROTON IRON WORKS 


(Groton Plant) 


Stee1 Shipbuilding and Engineering 
Standard types of steamers in which we specialize:— 


8,800 TONS DEADWEIGHT 9,400 TONS DEADWEIGHT 
Two decks, with poop, bridge and forecastle. One deck and shelter deck, with poop and 
Isherwood Construction. forecastle. 
2,600 Shaft Horse Power Turbines Isherwood Construction. 


3,000 Shaft Horse Power Turbines. 
Groton, Connecticut (New London Harbor) 


Make your paint last longer and save your 
plates from{deterioration! 
BY USING 


THE ROTARY SCRAPER MACHINE 


In Scaling and Scraping 


| 1000 HAMMER BLOWS A SECOND 


THE ROTARY SCRAPER COMPANY, Inc. 
17 BATTERY PLACE NEW YORK CITY 


Agents Wanted in all Principal Seaports 
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Straight BOAT NAILS 


Galvanized : : | or Folding Anchors 


or See Countersunk 


Self Colored Qa ae# lk Row Locks’ Boat Hooks 
| Boat Cleats 


MALLEABLE IRON CLINCH RINGS | | _Ma¥leable and Steel Castings 


Our method of galvanizing does not Custom Galvanizing and Machining 


weaken the rings or make them brittle. 


MALLEABLE IRON FITTINGS CO., BrantendiConnt MALLEABLE IRON FITTINGS CO., Branford, Conn. 


Shipbuilding Cranes 
Steel Barges 
Steel Tow-Boats 
Steel Derrick Boats 


DRAVO CONTRACTING CO. 


(Engineering Works Dept.) 


ADDRESS INQUIRIES TO TURBINIA WORKS, 
DRAVO-DOYLE CO. 


PITTSBURGH, PA. Wallsend-on-Tyne, 


Cleveland, Philadelphia, Chicago, Indianapolis, San Francisco 


The Parsons Marine Steam 


Turbine Co., Ltd. 


England. 


“= SHIP MACHINERY 


aa 
Total Horsepower of Parsons 


Winches, Steering Marine Steam Turbines, 


Engines, Capstans 


and = Windlasses. built and under construction, 
Newly designed, is approximately 15,000,000. 
high efficiency line. 

The “Buil ‘ 
Right ae aan Including Geared Turbine installations 
Right.” _— Printed 5,000,000 S. F1. P. 


matter on request. 


AMERICAN CLAY MACHINERY €0., ®usyres. 


H. D. VanDoorn, Mgr. Marine Dept. 
516 Liberty Building, Philadelphia, Pa. 


EEE 
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GEORGE B. GRANGER, President ALBERT R. BORDEN, Vice-President 
JOSEPH P. HANRAHAN, Sec’y.-Treas. 


GEORGE B. GRANGER COMPANY 


Inc. 


66 BROADWAY NEW YORK CITY 
Telephone, Rector 4574 


ROPE, WIRE ROPE and BINDER TWINE 


““GRANGER”’ ‘‘CRESCENT”’ 
100% Pure Manila Rope Wire Rope 


“MAPLE LEAF’’ 


Binder Twine 


Using Thermit Around the Drydock 


’ Repairs Large and Small Can Be Made 
Economically by the Thermit Process 


Broken stern frames, rudder frames, connecting rods, rudder 
stocks, crank shafts, tail shafts, and many other similar 
sections can be repaired very quickly and easily with 
Thermit. 

A stern frame can be welded in place without keeping the 
vessel out of service more than two or three days. 

Worn rudder stocks can be built up or new sections can be 
welded on. 

Write for Pamphlet No. 3425, which gives full particulars, 


If you are in a hurry wire or telephone our nearest 
office. 


METAL & THERMIT CORPORATION, 120 Broadway, New York 


329-333 Folsom St., San Francisco 


1427 Western Ave., Pittsburgh, Pa. 
7300 So. Chicago Ave., Chicago i 


15 Emily Street, Toron‘o, Ont. 


WIRE Rope of every kind and for 
every purpose—Accessories, too. 
Let ussend catalog and quotations, 


GEO. C. MOON CO., Garwood, N. J- 
New York,124WhiteSt.;Cleveland,Rocke- 


feller Bldg.; San Francisco and Portland, 
Ore.; Rolph, Mills & Co. 5 


WONDER 


10 MODELS 
PIPE, TUBING AND 
SOLID BAR 
BENDERS 


Bend all sizes of stand- 
ard or double thick steel, 


Model A 
wrought iron, brass and copper pipe from }g” to 
6”; tubing from 14” to 7”; round, square and 
twisted solid stock from 14” to 3”. 


American Pipe Bending Machine Co. 
MANUFACTURERS 
BOSTON, MASS., U.S. A. 


99 Pearl Street 
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LIFE BOATS 


WOOD AND METALLIC 


Built to comply with all the requirements of 
the U. S. Steamboat Inspection Service 


All sizes from 12 to 28 feet 


NEPTUNE BOAT WORKS 


235 SIXTH STREET 
BROOKLYN, N. Y. 


P. S. THORSEN & CO., inc. 


STEAM PIPE & BOILER COVERINGS 
BRINE & COLD STORAGE WORK 


81 COFFEY STREET 
BROOKLYN 


TELEPHONE 
3081 HAMILTON 


MOST SERVICEABLE IN THE LONG RUN 


MARTELL 
METALLIC PACKINGS 
ONCE TRIED — ALWAYS USED 
LET US SHOW YOU 
WRITE US 


MARTELL PACKINGS CO. 


ELYRIA, OHIO 


PACIFIC COAST 
FORD & GEIRRINE 
MERCHANTS EXCHANGE BLDG. 
SAN FRANCISCO, CAL. 


EASTERN REP. 
WALTER S. HAZLETT 
2069 EAST DAUPHIN ST. 

PHILA., PA. 


TURBINE STEAMSHIPS YALE AND HARVARD 


W.@ A. FLETCHER CO. 


PARSONS’ MARINE TURBINES 
Marine Engines, Boilers and Machinery of all Kinds 
Contractors for Vessels Complete. HOBOKEN, N. J. 
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Penn Seaboard Steel Corporation — 


Franklin Bank Building 
PHILADELPHIA, PA. 


STEEL CASTINGS 
PLATES 
STOGKLESS ANCHORS 


NEWPORT NEWS SHIPBUILDING 
AND DRY DOCK COMPANY 


WORKS AT NEWPORT NEWS, VA. (On Hampton Roads) 


Equipped with three large Basin Dry Docks of the 
following dimensions: 
No. 1 No. 2 


No. 3 
Length on Top 610 feet 827 feet 558 {feet 


Width on Top Vode MLO Ze re aL 4-7 


Width on Bottom ss 80. “ G2 ie 
Draught of Water over Sill.. 25 “ Si) 24 “ 


Soe are equipped with modern machinery capable of 
doing the largest work required in ship construction. 
Tools driven by electricity and compressed air used in con- 
structing and repair:ng vessels. For estimates and further 
particulars address 


NEWPORT NEWS SHIPBUILDING & DRY DOCK COMPANY 
233 Broadway, New York City or Newport News, Va. 


IMPORTANT NOTICE 
TO SUBSCRIBERS 


Our subscribers are requested to notify 
us immediately whenever they change 
their address. Otherwise they cannot keep 
their files unbroken. If subscribers move 
without notice to us, we cannot duplicate 
numbers already sent to their old addresses, 
as many times they are out of print. 


MARINE ENGINEERING 
6 EAST 39th ST. : NEW YORK 


BALTIMORE DRY DOCKS AND 
SHIP BUILDING COMPANY 
BALTIMORE, MD. 


Equipped with two large basin dry docks of the 
following dimensions : 


No.1 No. 2 
Length on Keel Blocks...... GIO) se, I SHE 


Width of Dock on Floor..... 62 “ 52a 
Depth of water over sill at 
lowa watery enone 221% “ 221% “ 


STEAMSHIP REPAIRS A SPECIALTY 


MARINE ENGINEERING 
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REAMERS FOR BOILER MAKERS 


MADE FOR HARD AND ROUGH WORK 
ARE ANOTHER EXAMPLE OF THE 
FITNESS OF ALL ‘MORSE’? TOOLS 
TO DO THEIR DUTY. 


FOR SERVICE BUY “MORSE” 


MORSE TWIST DRILL @ MACHINE CO. 
NEW BEDFORD 


BALDT STOCKLESS ANCHOR 2 


Made of the finest quale 
ity of open hearth steel, 
better than forgings. 


Used extensively by the 
United States Navy on 
their battleships and 
cruisers. 


Send for Catalogue 


E LIF 


EBOAT CO. 


LONGEST 


Two BronzeSpherical Seats 
in combination with Malle- 
able Pipe Ends give the 


DART 


PATENT UNION 


i a distinctive feature which 
has been unequaled. It is 


} the acknowledged leader. 


E.M. DART MFG. CO. 


Providence, R. I. 


FAIRBANKS C0. & BRANCHES, Distributors 


Canadian Factory 
DART UNION CO., Lt-4 
Toronto 
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THOS. WYATT MFG. CO. 


BOSTON, MASS. 


MANUFACTURERS 
All Sizes of Crane, Quarry, 
Railroad and Ship Chains, 
and Chain Hoists. 


Wheel Problems 
require special 
attention. 


Write to us. 


H. G. 
Trout Co. 
BUFFALO, N. Y. 


Propeller Wheels 
and Engines 


STEWARD DAVT & EQUIPMENT CORPORATION 


17 BATTERY PLACE, NEW YORK CITY 


415629 Rector 
1679 £8 


Telephones 
Manufacturers of 
Mechanical Chock Fittings, which “releasably”? sup- 
port the boat and lashings and are so arranged as to permit 
of instantaneous release from the deck. 
Mechanical Davits, which pick the boat up from the 
deck and swing it clear of ship’s side in a few seconds. 
Mechanical Falls Gear, which lowers the boat into the 
water on an even keel; one man only operates this gear. 
Mechanical Boat Release, which releases the boat from 
the falls instantaneously and both ends simultaneously; 
one man operates release. 


| Fic Anaealing- Forging-Heat Treating | 


AMERICAN SHOP 
EQUIPMENT CO. 


Hudson Terminal M¢Cormick Bldg. 
New York Chicago 
Citizens il Cleveland 


INTERNATIONAL 
MARINE ENGINEERING 


HAT 


Ashton walt Ashton 
Pop Saiety See a Pressure 
Valves a (iages 


Plain and 
Recording 


The =F =. s The 
Quality : Accuracy 
Standard Standard 


No. 16 Style Marine Valve 


THE ASHTON VALVE CO., BOSTON, U. S. A. 
New York St. John’s House: London. Eng. Chicago f 


Single or Duplex 4 


CUT POWER EXPENSE 
13% to 90% 


The Galusha Gas Producer makes 

a perfect gas from coal, coke or 

charcoal for marine or station- 
ary engines of 18 H. P. or more. Itis light, very 
compact and automatically controlled. 


Write for Bulletin 10. 


Nelson Blower & Furnace Co. 
17 Elkins St., Boston, Mass., U. S. A. 


“WESTVILLE BOATS, NONE BETTER” 


Westville Boat Building Co. 


WESTVILLE, N. J. 


6 MILES FROM PHILADELPHIA, 
ON TIDEWATER 


WOOD AND METAL LIFEBOATS 
WORK BOATS 


Steamers Motorships Schooners 


Plans and Specifications prepared for Steel and 
Wooden Vessels of all types and sizes. 


COX & STEVENS 

Naval Architects Marine Engineers 

15 WILLIAM STREET, NEW YORK 
Telephone 1375 Broad 


A large number of vessels ranging from 4,000 to 
400 tons deadweight from our designs and specifica- 
tions are today in successful operation; many others 
under construction. 
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‘CINCINNATI ELECTRICS” 


20 to 2,000 galls. and up to # in. thick, 
TAN K RECTANGULAR & CIRCULAR. 
i Wife Made in 7 Sizes; 34 to 2 in. 
Ball 


Gann ee ara Gas and Oil Sige Tanks and Ice Tanks a Speciality. 


thrust bearings. All working REGISTERED TELEGRAPHIC 
parts hardened. Single and Saree : ADDRESS: 


mR ee _ “TANKS, SHIPLEY.” 
Screw Feed Drills and Portable : z 

Radials. Also complete line 
of Tool Post Grinders and 
Bench Grinders. 


TELEPHONE: No. 85, 


ESTABLISHED 1884, 


2 Ee Spee Drills Coles oe Send for Price List and Sample Tank. 
STAMPING AND PRESSWORK A SPECIALTY 
The Cincinnati Electrical Tool Co. W. P. BUTTERFIELD, LD., SHIPLEY, YORKS, ENG. 
Cincinnati, Ohio ON THE ADMIRALTY AND WAR OFFICE LISTS 


rRanurono, raiwapuermacss, | | U, S. METALLIC PACKINGS 


I hE 
Pneumatic Tools of Merit for Shipbuilding for Marine Engine Piston 


)) - Rods and Valve Stems 


cis uate oa eee - THE U. S. METALLIC PACKING CO. 
Calkers and Holder-Ons 7 PHILADELPH 1A 


Combination Riveters and Holder- 
Ons for bucking up and close quarter 


eeaeae “i NEW YORK 30 CHURCH STREET 


TOOLS SENT ON APPROVAL 


Dale Engine Co., wads": 
MANUFACTURERS OF 
STEAM STEERING GEARS, CAPSTANS, 
ANCHOR WINDLASSES, MOORING 
‘| HOISTS, SPUD HOISTS, DRILL HOISTS. 
CONTRACTORS’ EQUIPMENT, @c. 


FRANCE 


Marine Type 


Metallic Packing 


For All 
Conditions of Service 


FRANCE PACKING COMPANY 


TACONY—PHILA., PENNA. 


Sales Agents: 
New York: H. L. DRULLARD - 
30 Church Street 
Chicago: J. E. CHISHOLM 

654 Ry. Exch. Bldg 
Write for Catalog. 


Propeller Wheels 


CAST IRON, STEEL and COMPOSITION 


MARINE BOILERS 


SHIPYARD 


GENERAL REPAIRS ON WOODEN 
AND STEEL VESSELS 


ELECTRIC AND ACETYLENE WELDING 
COMPRESSED AIR TOOLS 


VALK & MURDOCH CO. 


CHARLESTON, S. C. 


MORE SPEED WITH 
FUEL ECONOMY 


SECTIONAL BLADES 
MADE TO FiT ANY HUB 


] 


\\\\\\ \\\\ y 
Have Made Propeller Wheels for 40 Years. 


SHERIFF’S MFG. CO., Milwaukee, Wis., U. S. A. 
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PROFESSIONAL CARDS 


JOHN L. BOGERT 


165 BROADWAY, NEW YORK CITY 
Internal Combustion wngine Specialist 


ENGINEER TO 


AMERICAN KRUPP SYSTEM DIESEL ENGINE CO. 
NEW YORK ENGINE COMPANY 


A. H. BRENZINGER 
Paval Architect, Bacht and Ship Wroker 
VESSELS DESIGNED AND BUILT 


Plans, Specifications and Estimates Furnished for 
All Types of Vessels 


Phone Stuyvesant 7939 41 Union Square, Cor. 17th Street, New York 


CREIGHTON CHURCHILL CHarRLES L. MacLEop 


Mem. Soc. N.A. & M.E. 


CHURCHILL & MacLEOD 
Consulting and Industrial Engineers 
ZIEGLER BLDG., 512 FIFTH AVENUE NEW YORK 
Shipyard Organization, Management, Methods. 


THEODORE E. FERRIS 


Waval Architect and Marine Engineer 
Hudson Terminal Building, 30 Church St., 
"Phone, 2786 Cortlandt. New York 


Plans, Specifications and Superintendence, Steamships, 
Steamboats, Tugs, Etc. 


ROBERT S. HAIGHT 
E. G. CLAYTON 
Ship and Engineer HSurbvevor, Consulting Engineer 
SUPERVISION, APPRAISALS, EXPERT TESTIMONY 
DEADWEIGHT AND CUBiC 
BOWLING GREEN 6629 17 STATE STREET, NEW YORK 


G. B. HARGAN 


LEONARD B. HARRIS 


Consulting Lngineer Maval Architect 


43rd Floor Woolworth Building, New York 


EDWARD S. HOUGH 


Consulting Engineer. Marine Surveyor. 
ENGINE SURVEYOR TO THE BUREAU VERITAS INT. REGISTER 


Hough’s improved hull construction specially suitable for lumber and passenger steamers using 
uel oil. 


Hough’s patent noiseless boiler feed check valves used by leading steamship owners and builder 
16 California Street, - - SAN FRANCISCO, CAL. 


ARTHUR F. JOHNSON, 
aval Architect Marine Engineer 


DESIGNS, SUPERVISION, CONSULTATION 
535 Cass Street, Milwaukee, Wis. 


Consulting Naval Architect and Production Engineer for 
he Fabricated Ship Corporation. 


HENRY LYSHOLM 
Consulting Engineer and Waval Architect 


SHIPYARDS, SHOPS, AND VESSELS DESIGNED, 
AND CONSTRUCTION SUPERVISED. 


1123 PHILA. STOCK EXCHANGE BLDG. PHILADELPHIA, PA. 


LEONARD J. NILSON 


BALTIMORE, MD. 
Waval Architect and Marine Engineer 


25 Years’ Experience in Designing Yachts and 
Commercial Vessels 


Designer of Sail Power and Steam Vessels 


BENJAMIN P. YOUNG 
Formerly Young, Rakestraw & Ferguson 
Waval Architect, Ship and Engine Surveyor 
Room 339, 30 CHURCH STREET, NEW YORK 


Plans, Specifications and Surveys made for all kinds of marine work. 


We Sell all Books on Marine Engineering 


Not Out of Print 


MARINE ENGINEERING 
6 EAST 39th STREET, NEW YORK 


THE PROFESSOR ON 
SHIPBOARD 


A STORY 


HIS book contains much information which every engineer 
ought to know. In addition to the practical information 
it contains, it is a most interesting story of life at sea. 
There are twelve chapters, as follows: I, In the Fireroom; II, 
Hardships of Firemen; III, Night Watch in a Gale; IV, Interview 
with Barney, the Oiler; V, Some Points on Lubrication; VI, Why 
Engines are Non-Efficient; VII, Salt Water and Boiler Scale; 
VILI, Cleaning Boilers in a Tropical Port; IX, How to Use Indi- 
cators; X, Simple Explanation of the Indicator; XI, Overhauling 
the Machinery; XII, Painting the Pipe System. 100 pages. By 
C. A. McAllister. Price $1.00. 


For Sale by MARINE ENGINEERING 
6 East 39th Street New York 


Am! 


ULC 


Calking Tools 
Rivet Busters 


Rivet Tongs 
Drift Pins 


Special Forgings 


Rivet Clamps Drilling Posts 
Dolly Bars Chisels 


>» VULCAN TOOL MFG. CO. 


XS QUINCY ADAMS, MASS. 
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SEVENTH EDITION 


PRACTICAL MARINE 
ENGINEERING 


REVISED AND ENLARGED 
By Rear Admiral C. W. Dyson, U.S. N. 


This book is devoted exclusively to the practical side of marine engineer- 
ing and is especially intended for engineers and students and for those who 
are preparing for examinations for marine engineers’ licenses for all grades. 
It gives complete details regarding marine engines and all that pertains to 
them, together with much information regarding auxiliary machinery. 
It covers the general subject of calculations for marine engineers and furnishes 
assistance in mathematics to those who may require such aid. 


Boilers, reciprocating engines, steam turbines and reduction gears (me- 
chanical, hydraulic and electric), are treated exhaustively. A separate chap- 
ter deals with internal combustion engines (Diesel and heavy oil) and producer 
gas plants. Oil fuel burning and the latest practice in superheated steam 
are taken up in detail. 


The chapter headings include the following: 


MATERIALS AUXILIARIES Valves and Valve Gears 
Furls (coal and oil) Pumps Refrigeration 
Boilers (Fire tube and Condensers Electricit 
water tube) Feed Heaters CCeELCIey 
Oil Fuel Burning Filters Propulsion and Powering 
Marine Engines Evaporators Operation, Management 
Reciprocating Engines Lubricating Devices and Repairs 
Steam Turbines . Separators : Boilers, Engines, Turbines 
Internal Combustion En- Blowers and Auxiliaries 
gines Pneumercators Indicators and _ Torsion 
Gasoline Time Firing Regulators Meters 
Heavy oil (Diescl) Steam Traps Special Topics and Problems 
Producer Gas Ash Ejectors, etc. Computations for Engineers 


The sixth edition has been enlarged by the addition of a chapter on mis- 
cellaneous machinery covering steering engines, capstans, windlasses, boat 
cranes, anchor engines, ash hoisting engines, towing engines, ventilating, 
heating and cooling apparatus, sirens and whistles, fire extinguishing and 
fumigating apparatus, reducing valves and regulating valves. The book now 
covers the latest practice in both propelling machinery with their auxiliaries 
and the deck machinery used in the handling of a vessel and her cargo. 


MISCELLANEOUS MACHINERY 


Steering Engines Ash Hoisting Engines Fire Extinguishing and Fu- 
Capstans Towing Engines migating Apparatus 
Windlasses Ventilating, Heating and Reducing Valves 

Boat Cranes Cooling Apparatus Regulating Valves 

Anchor Engines Sirens and Whistles 


1067 pages. The book is illustrated with 550 diagrams and cuts, showing 
the most approved practice in the different branches of the subject. The 
text is in such plain, simple language that any man with an ordinary educa- 
tion can easily understand it. 

PRICE $6.00 


FOR SALE BY 


MARINE. ENGINEERING, sew ‘york cry 
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PORTLAND. 


Ready for business June First 


The new plant of the 


Marine Engineering 
& Dry Dock Co. of R. I. 


Providence, Rhode Island 


This plant adjoins the 30 ft. M. L. W. Main Channel to the Atlantic Ocean, 
and rail connections with the Main Line of the N. Y. N. H.& H.R.R. 
run alongside ships at our pier. Our wet basins will accommodate four 
vessels of 4,000 tons D. W. capacity. Our shops are completely equipped 
to do all kinds of repairing on vessels of steel, wood or concrete. 


: e ; e @ 
Outfitting and repair pier 
This pier has rail facilities, travelling 
crane and a massive steel stiff-leg der- 


rick with a capacity of 75 tons and a 
radius of 100 feet. 


Marine Railway Dry Dock 
Our dry dock will accommodate ships 
of 3500 tons D. W. capacity. 


Our machine shops contain all the modern tools for heavy duty and ac- 
curate work. We are equipped to do light and heavy forging, electric, 
oxyacetylene and thermit welding. Our coppersmiths, riggers, caulkers, 
painters and electricians are expert mechanics especially skilled in marine 
work. Compressed air service is a feature of our equipment. 


Efficient Organization-Service Guaranteed 


Expert Surveys, Reports and Estimates 


Correspondence Solicited 
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H.O.R.CO. 


POWER EQUIPMENT 
Marine EnSines 


The organization which produced for the United States Shipping 
Board, four complete 2800 horse-power, triple expansion MARINE 
ENGINES per week—is now released for private contracts. 


Correspondence is solicited with users of steam 
MARINE POWER PLANTS for ocean-going or 
lake freighters. Offices in all important cities. 


THE HOOVEN-OWENS-RENTSCHLER COMPANY 


Producers of Prime-Movers for All Industries 


Hamilton, Ohio, U. S. A. 
3 


Fourteen Hundred Horsepower Triple 
Expansion Marine Engine built for the 
United States Shipping Board by 
Hooven, Owens, Rentschler Company. 


NESS z < sa = a S 
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CONSULT US 


FOR THE 


HIGHEST GRADE MARINE 
MACHINERY 


CONDENSERS WINCHES 
PUMPS STEERING ENGINES 
FEEDWATER HEATERS PROPELLERS 
EVAPORATORS MARINE ENGINES 
FORCED AND INDUCED BOILERS 

Wheeler Marine Condensing Equipment DRAFT FANS SHAFTING 
STEAM TURBINES AND VALVES 

ENGINES CONDENSER AND BOILER 

WINDLASSES TUBES 


ANCHORS AND CHAINS 


PROMPT DELIVERIES 


KEARFOTT ENGINEERING CO., Inc. 


FREDERICK D. HERBERT, President 


95 Liberty Street 


New York City. 


BUYERS’ DIRECTORY 


Accessories, Boat. 
(See Boat Accessories.) 


Accessories—Electric Cable. 
Standard Underground Cable Co. 


Acetylene Apparatus. 
(See Oxy-Aceiylene Welding and 
Cutting.) 


Accumulators, Hydraulic. 
Chambersburg Engineering Co. 
Niles-Bement-Pond Co. 
Watson-Stillman Co. 


Adding Machines. 


(See Calculating Machines.) 


Adjustable Sprocket Rims. 
Babbitt Steam Specialty Co, 


Air and Circulating Pumps. 
Davidson Co., M. T. 


Air and Compressor Pumps. 
(Combined. ) 
Davidson, M. T., Co. 
Dean Bros. Steam Pump Works. 
Westinghouse Electric & Mfg. Co. 
Worthington Pump & Mach. Corp. 


Air Compressors. 
Chicago Pneumatic Tool Co. 
Fairbanks, Morse & Co. 
Independent Pneumatic Tool Co. 
Ingersoll-Rand Co. 
Pneumercator Co, 
Scully Steel & Iron Co. 
Worthington Pump & Mach. Corp. 


Air Couplings. 
Chicago Pneumatic Tool Co, 
Cleveland Pneumatic Tool Co, 
Duntley-Dayton Co. 
Independent Pneumatic Tool Co. 
Ingersoll-Rand Co. 
National Tube Co. 
Oldham, Geo., & Son Co. 
Scully Steel & Iron Co. 


ee 
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Aircraft Apparatus. 
Gwilliam Co., The. 
Sperry Gyroscope Co. 


Air Drills. 


(See Pneumatic Tools.) 


Air Hammers. 
(See Pneumatic Tools.) 


Air Hoists. 
Chicago Pneumatic Tool Co. 
Dake Engine Co. 


Great Lakes Engineering Works. 


Independent Pneumatic Tool Co. 
Ingersoll-Rand Co, 


Air Hose. 
Chicago Pneumatic Tool Co. 
Duntley-Dayton Co. 
Goodrich Rubber Co., B. F, 
Independent Pneumatic Tool Co. 
Ingersoll-Rand Co, 
Keller Pneumatic Tool Co, 


New York Belting & Packing Co. 


Oldham, Geo., & Son Co. 
Scully Steel & Iron Co. 
United States Rubber Co. 


Air Hose Fittings. 


Cleveland Pneumatic Tool Co. 


Air Motors. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Dake Engine Co. 
Duntley-Dayton Co. 
Independent Pneumatic Tool Co. 
Ingersoll-Rand Co. 


Air Planers. 
(See Pneumatic Planers.) 


Air Ports. 

Dake Engine Co. 

Horne Mfg. Co. 

McNab Co., The. 
Rostand Mfg. Co. 

Sands, A. B., & Son Co. 
Tiebout, W. & J. 
Wilcox, Crittenden & Co. 


Air Pumps. 
Alberger Pump & Condenser Co. 
Cameron Steam Pump Wks. A. S. 
Davidson, M. T., Co. 
Dean Bros, Steam Pump Works. 
Epping-Carpenter Pump Co. 
Ingersoll-Rand Co, 
Schutte & Koerting Co. 
Talbot Engineering Corporation. 
Westinghouse Electric & Mfg. Co. 


Wheeler Manufacturing Co., C. H. 
Worthington Pump & Mach. Corp. 


Air Pumps—Vertical Twin 


Beam. 
Davidson Co., M. T. 


Air Separators. 
Griscom-Russell Co. 


Air Valves. 


Cleveland Pneumatic Tool Co. 
Powell Co., The Wm. 


Air Washers. 


Spray Engineering Co. 


Alarms, 
(See Water Gages and Alarms.) 


Alcohol Engines. 


Standard Motor Construction Co. 


Aluminum Castings. 
(See. Castings, Aluminum.) 


Ambrine. 
Ambrine Laboratories, 


Ammeters. 
(See Electrical Instruments.) 


Ammonia Fittings. 
Frick Co. 


Ammonia Packing. 

Crane Co. , 

France Packing Co. 

New York Belting & Packing Co. 
Ammonia Valves. 

Frick Co. 


Anchors, ' 
American Engineering Co. 
American Steel Foundries. 


Baldt Anchor Co. 
Malleable Iron Fittings Co. 
McNab Co., The. 
Penn Seaboard Steel Corp. 
Topping Brothers. 


Anchor Trippers. 


American Engineering Co. 


Angle Furnaces. 
(See Oil Furnaces.) 


Angle Valves. 
Crane Co. 
Kennedy Valve Co, 
Lunkenheimer Co. 
Powell Co., The Wm. 
Schutte & Koerting Co. 
Talbot Engineering Corporation, 
Watson-Stillman Co. 


Angles, Beams and Channels. 
Carnegie Steel Co. 


Angle Valves. 


Cleveland Pneumatic Tool Co. 


Annunciators. 
(Water-tight. ) 
Bryant Electric Co. 
Edwards & Co. 
Horne Mfg. Co. 


Anti-Corrosive Paint. 
(See Anti-Rust Coatings.) 


Anti-Rust Coatings. 
American Bitumatic Enamels Co. 
Bituco Mfg. & Chemical Co. 
Dixon, Joseph, Crucible Co. 
du Pont de Nemours & Co., E, I. 
Ferdinand, L. W., & Co. 
International Compositions Co. 
Toch Brothers. 


Anvils. 
Topping Brothers. 


Architectural Iron. 
Page Steel & Wire Co. 


Arc Welding. 


(See Welding, Electric.) 


Armor Plate. 
Carnegie Steel Co. 
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1000 TON D. W. CARGO SCHOONER 


Constructed from our plans 
and specifications. 


OUR “THIRTY YEARS’ EXPERIENCE” 
IN DESIGNING ALL TYPES OF 
“COMMERCIAL VESSELS” IS YOUR 
“GUARANTEE.” 


Your interests are protected by our com- 
petent corps of MARINE ENGINEERS 
and NAVAL ARCHITECTS, who directly 
Supervise the construction of all work 
from progressive plans and specifications 
drawn up by us. 


We are prepared to accept commissions 
to design and supervise the construction 
of steel and wooden cargo carriers, tugs, 
ferryboats, barges and schooners. 


Write for “Commercial Booklet.”’ 


GIE LOW & ORR 


NAVAL ARCHITECTS 
52 BROADWAY 


MARINE ENGINEERS VESSEL BROKERS 
NEW YORK CITY 


Broad 4673 


Asbestos. 


(Also see Non-Conducting Cover- 


ing. 
General Asbestos & Rubber Co. 


Asbestos Packing. 
(See Packing, Asbestos.) 


Ash Ejectors. 
Davidson, M. T., Co. 
Row & Davis, Engineers, Inc. 
Schutte & Koerting Co. 


Ash Hoists. 


American Clay Machinery Co. 
American Engineering Co. 
Great Lakes E i 
Hyde Windlass Co. 
Ingersoll-Rand Co, 

Lidgerwood Manufacturing Co. 
McNab Co., The. 


Mundy Hoisting Engine Co., J. S. 


Asphalt Paint. 
Texas Co., The. 


Automatic Injectors. 
Lunkenheimer Co. 


Automatic Towing Machines. 


(See Towing Machines.) 


Babbitt Metal. 
Allan & Son, A. 


Back Pressure Valves. 
Griscom-Russell Co. 


Balancing. 


(See Dynamic Balancing.) 


Ball Bearings. 
Bantam Ball Bearing Co. 
Gwilliam Co., The. 


Hardie-Tynes Manufacturing Co. 


Ballast Pumps. 
Buffalo Steam Pump Co. 


Cameron Steam Pump Wks., A. S. 


Dean Bros. Steam Pump Works. 
Fairbanks, Morse & Co. 

Kinney Manufacturing Co. 
Morris Machine Works. 


ngineering Works. 


Steam Motors Co. 
Terry Steam Turbine Co. 
Worthington Pump & Mach. Corp. 


Balsa Wood. 


American Balsa Co. 


Band Saws. 
Scully Steel & Iron Co. 


Barges. 


Baltimore Dry Docks & Shipbuild- 


ing Co. 
Valk & Murdock Co. 


Barge Derricks. 
Lidgerwood Manufacturing Co. 
Terry Manufacturing Co., Ed. F. 


Barometers. 
Hand, John E., & Sons Co. 
Taylor Instrument Companies. 


Bars (Steel). 


Carnegie Steel Co. 
General Steel Co. 


Bath Pumps. 
Mott Iron Works, J. L. 
Sands, A. B., & Son Co. 


Bath Tubs. 
Crane Co. 
Mott Iron Works, J. L. 
Sands, A. B., & Son Co. 


Beams, Channels, Angles, 
Carnegie Steel Co. 
General Steel Co. 


Bearings. 
(See Thrust Bearings and Roller 
Bearings.) 


Bells and Buttons. 
Benjamin Electric Mfg. Co. 
Edwards & Co. 

Klaxon Co. 


Belting. . 
(Also see Rubber Belting.) 
Edwards & Co. 

Graton & Knight Mfg. Co. 
Goodrich Rubber Co., B. F. 


Mill & Mine Supply Co. 
New York Belting & Packing Co. 
United States Rubber Co. 


Belt Dressing. 
Texas Co., The 


Bench Tools. 
Brubaker, W. L., & Bro. 
Greenfield Tap & Die Corp. 
Pratt & Whitney Co. 
Starrett, L. S., Co. 
Whitman & Barnes Mfg. Co. 
Williams & Co., J. H. 


Bending Machines. 
(Keel Plate or Garboard; also see 
Pipe Bending Machines.) 
Buffalo Forge Co. 
Niles-Bement-Pond Co. 
Scully Steel & Iron Co. 
Watson-Stillman Co. 


Bending Rolls. 
(See Rolls.) 


Berths. 
Bernstein Manufacturing Co. 
Foster Bros. Mfg. Co. 
Southern-Kome Co. 


Beveled Fillers. 
Irving Iron Works Co. 


Beveling and Splitting 


Shears. 
Cleve’ Punch & Shear Works 


oO, 
Hilles & Jones Co. 
Ryerson, Joseph T., & Son. 
Scully Steel & Iron Co. 


Bilge Pumps. 
Alberger Pump & Condenser Co. 
Blackmer Rotary Pump Co. 
Buffalo Steam Pump Co. 
Cameron Steam Pump Wks., A. S. 
Davidson Co., M. T. 
Dean Bros. Steam Pump Works. 
De Laval Steam Turbine Co. 
Epping-Carpenter Pump Co 
Fairbanks, Morse & Co. 


Fulflo Pump Co., The. 

Morris Machine Works. 

Sands & Son Co., A. B. 

Schutte & Koerting Co. 

Steam Motors 

Tiebout, W. & J, 

Worthington Pump & Mach. Corp. 


Bilge Syphons. 
Schutte & Koerting Co. 


Binnacles. 
Hand, John E., 
McNab Co., The 


Binoculars, 
Hand, John E., & Sons Co. 
McNab Co., The. 


Bitts. 
American Engineering Co. 
Central Foundry Co. 
Great Lakes Engineering Works. 
Hyde Windlass Co. 


& Sons Co. 


Bituminous Coatings. 
Bitueo Mfg. & Chemical Co. 


Blocks. 
(See Chain Hoists and Blocks; 
also Tackle Blocks.) 
McNab Co., The. 


Blowers. 
(Also see Soot Blowers.) 
Buftalo Forge Co, 
De Laval Steam Turbine Co. 
Diamond Power Specialty Co. 
General Electric Co. 
Howden & Co., James, Ltd. 
Kearfott Engineering Co. 
Ohio Blower Co. 
Reid & Co., John. 
Schutte & Koerting Co. 
Steam Motors Co. 
Sturtevant Co., B. F. 
Terry Steam Turbine Co. 
Westinghouse Electric & Mfg. Co. 


Blow-Off Valves. 
Crane Co., The. 
Lunkenheimer Co., The. 
Powell Co., The Wm. 
Pratt & Cady Co., Inc. 
Scully Steel & Iron Co. 
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Reverse Throttle Valve Winch 


as supplied on ships for U. S. Emergency Fleet Corporation 


Blue Printing Machines. 
Pease Co., C. F. 


Blue-Print Paper. 
New York Blue Print Paper Co. 


Pease Co., C. F. 
Weber & Co., F. 


Boat Accessories. 


American Balsa Co. 
Eckliff Circulator Co, 
Ferdinand, L. W., & Co. 
Gwilliam €o., The. 
Sands, A. B., & Son Co. 


Steward Davit & Equipment Corp. 


Boat Builders. 
(See Launches and Yachts.) 


Boat Davits. 
(See Davits.) 


Boat Fittings. 
Ferdinand, L. W., & Co. 
Sands, A. B., & Son Co. 
Tiebout, W. & J. 
Topping Brothers. 


Boat Nails. 


Malleable Iron Fittings Co. 
Topping Brothers. 


Boats. 


(See Life Boats; also Launches 


and Yachts.) 


Boilers. 
(Also see Engine Builders.) 
Almy Water Tube Boiler Co. 
American Ship Building Co. 
American Spiral Pipe Works. 


Ames Shipbuilding & Dry Dock 


0. 
Babcock & Wilcox Co. 
Badenhousen Co. R 
Baltimore Dry Docks & Ship- 
building Co. Spe 
Bethlehem Shipbuilding Corp. 
Consolidated Shipbuilding Corp. 


Fletcher, W. & A., Co. 


Great Lakes Engineering Works. 


Heine Safety Boiler Co. 
Howden, James, & Co. 
Hyde Windlass Co. 
Kearfott Engineering Co. 


Kingsford Foundry & Machine Co. 


Manitowoc Ship Building Co. 
Murray Iron Works Co. 

New York Engineering Co. | 
Talbot Engineering Corporation. 
Valk & Murdoch Co. 

Vulcan Iron Works, Inc. 


Ward, Charles, Engineering Wks. 


Boiler Circulators. 


Eckliff Circulator Co. 
McNab Co., The. 
Schutte & Koerting Co. 


Boiler Coverings. 
(See Non-Conducting Covering.) 


Boiler Expanders. 
Watson-Stillman Co. 


Boiler Feeders. 
(See Feed-Water Regulators.) 


Boiler Feed Pumps. 


(See Pumps.) 
Alberger Pump & Condenser Co. 
Buffalo Steam Pump Co 


Cameron Steam Pump Wks., A. S. 


Davidson Co., M. T. 

Dean Bros. Steam Pump Works. 
De Laval Steam Turbine Co. 
Fairbanks, Morse & Co. 


Kingsford Foundry & Mach. Wks. 


Morris Machine Works. 
Schutte & Koerting Co. 
Steam Motors Co. 

Talbot Engineering Co. 
Terry Steam Turbine Co. 


Worthington Pump & Mach. Corp. 


Boiler Flue Cleaners. 


Diamond Power Specialty Co. 
Indenendent Pneumatic Tool Co. 
Otto & Sons, Inc., Albert. 
Scully Steel & Iron Co. 
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WINCHES 


Steam--Electric--Gasolene 


Strongly Constructed 
of the best materials, 
by experienced work-~ 


men, 


reliable. 


makes them 


They have 


stood the test for six- 
teen years. 


Prompt Deliveries. 


Send for our Ship Winch Catalog. 


Boiler Flue Cutters and Ex- 
panders. 


Independent Pneumatic Tool Co. 
Scully Steel & Iron Co. 


Boiler Gauge Glasses. 
(See Gauge Glasses.) 


Boiler Graphite. 
Dixon, Joseph, Crucible Co. 


Boiler Makers’ Test Pumps. 
(See Test Pumps.) 


Boiler Nozzles, Welded Steel. 


American Spiral Pipe Works. 
Continental Iron Works, The. 


Boiler Plates. 
(See Steel Plates.) 


Boiler Riveters. 
(See Power Riveters.) 


Boiler Room Fittings. 
American Steam Gauge & Valve 


g. Co. 
Ashton Valve Co. 
Crane Co. 

Howden, James, & Co. 
yereuson Gage & Valve Co. 
earfott Engineering Co. 

Kennedy Valve Mfg. Co. 

Kinney Mfg. Co. 
Lunkenheimer Co, 
Mason Regulator Co. 
National Tube Co. 
Powell, Wm., Co. 
Reid & Co., John. 
Richardson-Phenix Co. 


Row & Davis, Engineering, Inc. 
Schutte & Koerting Co. 


Union Water Meter Co. 
Williams Valve Co., D. T. 


NATIONAL HOISTING 


ENGINE COMPANY 
HARRISON, N. J. 


Boiler Scalers. 
Rotary Scraper Co. 


Boiler Staybolts. 
(See Staybolts.) 


Boiler, Steam and Water 
Drums, Welded. 


Continental Iron Works, The. 


Boiler Tube Retarders. 


National Tube Co. 
Reid & Co., John. 


Boiler Tubes. 


Kearfott Engineering Co. 
National Tube Co. ha 
Parkesburg Iron Co. 


Bolts and Nuts. 


aoe K., & Co. 
Mill and Mine Supply Co. 
Russell, Burdsall & Ward Bolt & 


ut Co, 
Scully Steel & Iron Co. 
Reyes Brothers. ” 


Booms—Tubular Steel. 
National Tube Co, 


Boring Bars. 
(See Cylinder Boring Bars.) 


Boring Machines. 


(Metal Working.) 
Ingersoll-Rand Co. 
Niles-Bement-Pond Co. 


Boring Machines. 


(Wood.) 

Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Duntley-Dayton Co. 
Independent Pneumatic Tool Co. 
Ingersoll-Rand Co, 


ee 
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MANITOWOC SHIPBUILDING COMPANY 


MANITOWOC, WIS., U. S. A. 


3400 D.W.T. Ocean going steamer Lake Linden, length overall 261’ 0/7, moulded beam 43’ 6”, depth 23/ 0” 


Designers and builders of Standard Cargo Shi 


Boring and Turning Mills. 


Niles-Bement-Pond Co. 


Bottom Paints for Ships. 
Bituco Mfg. & Cheniical Co. 
International Compositions Co. 
Toch Brothers. 


Brass and Copper. 
Sands, A. B., & Son Co, 


Brass Castings. 
(See Castings—Brass.) 


Brass Fittings. 

American Steam Gauge & Valve 
Mfg. Co. 

Ashton Valve Co. 
Crane Co. 
Kennedy Valve Mfg. Co. 
Lunkenheimer Co. 
Mason Regulator Co. 
Powell Co., Wm. 
Richardson-Phenix Co. 
Sands, A. B., & Son Co. 
Tiebout, W. & J. 
Williams Valve Co., D. T. 


Brazing Materials. 
Smooth-On Mfg. Co. 


Bridge Control. 
Westinghouse Electric & Mfg. Co 


Bridge Walls. 


(See Furnace Bridge Walls.) 


Brokers. 
(See Ship Brokers.) 


Bronze. 
American Manganese Bronze Co. 
Crane Co. 
Duntley-Dayton Co. 
Tunkenheimer Co. 
Powell Co., The Wm. 
Williams Valve Co., D. T. 


Brushes. 
(For all Marine Purposes.) 
Whiting, John L.—J. J. Adams Co. 


Bulb Sections. 
Carnegie Steel Co. 
General Steel Co. 


Bunks. 


Bernstein Manufacturing Co. 
Foster Bros. Mfg. Co. 
Southern-Rome Co. 


Buoys. 
Galbraith, C. C., & Son. 
Sands, A. B., & Son Co. 


Buoys, Ring. 
Ferdinand, L. W., & Co. 


Burners, Fuel Oil. 
(See Fuel Oil Burners.) 


Bushings. 
Crane Co. 
Hudson Block Co. 
Lunkenheimer Co. 
National Tube Co. 


Butterfly Valves. 
(See Valves.) 


By-Pass Valves. 
Crane Co., The. 
Griscom-Russell Co. 
Lunkenheimer Co. 
Mason Regulator Co. 
Powell Co., The Wm. 
Schutte & Koerting Co. 


Cables of All Kinds for Light 


and Power. 
Standard Underground Cable Co. 


Cables. 
(See Chain: also Rope.) 


Cableways. 


(See Marine Cableways.) 


Calking Machinery. 


Ingersoll-Kand Co. 


Chee fees ets es (D2 A 
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Calking Tools. 
Topping Brothers. 
Vulcan Tool Mfg. Co. 


Canoe Glue. 
Ferdinand, L. W., & Co. 


Cantilever Cranes. 
Terry Manufacturing Co., Ed. F. 


Capstans. 
(Steam, Electric, Hand.) 
American Clay Machinery Co. 
American Engineering Co. 
American Ship Building Co. 
Dake Engine Co. 
Flory, S., Mfg. Co. 
Hyde Windlass Co. 
Mundy Hoisting Engine Co., J. S. 
National Hoisting Engine Co. 


Carbon Dioxide, Valves and 
Fittings. 
Frick Co. 
York Mfg. Co. 


Carbon Dioxide Machines. 
Frick Co. 
Kroeschell Bros. Ice Machine Co. 
York Manufacturing Co. 


Car Dumpers. 
McMyler-Interstate Co. 
Brown Hoisting Machinery Co. 


Cargo Hoists. 
(See Hoisting Engines.) 


Cargo Hooks. 
Wilcox, Crittenden & Co. 


Cargo Lights. 
Benjamin Electric Mfg. Co. 
Horne Mfg. Co. 


Cargo Winches. 
(See Winches.) 


Castings—Aluminum. 
Lunkenheimer Co. 
Powell Co., The Wm. 
Sands, A. B., & Son Co. 


ps and Tankers 1,500 to 6,000 tons D. W., Standard Motor Coasters 300, 500, 750, 1,000, 


1,500 Tons D.W. Engines, Boilers and Auxiliary Machinery. 


Castings—Brass. 

American Standard Shipfittings 
Corp. 

Benjamin Electric Mfg. Co. 
Crane Co. 
Fletcher, W. & A., Co. 
Griscom-Russell Co. 
Hyde Windlass Co. 
Lunkenheimer Co. 
Powell Co., The Wm. 
Rostand Manufacturing Co. 
Sands, A. B., & Son Co. 
Tiebout, W. & J. 
Valk & Murdoch Co. 


Castings—Bronze. 
American Manganese Bronze Co. 
American Standard Shipfittings 


Corp. 
American Steel Foundries 
Benjamin Electric Mfg. Co. 
Crane Co 


Fletcher, W. & A., Co. 
Griscom-Russell Co. 

Hyde Windlass Co. 

Hooven, Owens, Rentschler Co. 
Lunkenheimer Co. 

Malleable Iron Fittings Co. 
Mesta Machine Co. 

Penn Seaboard Steel Corp. 
Powell Co., The Wm. 
Rostand Manufacturing Co. 
Sands, A. B., & Son Co. 
Tiebout, W. & J. 

Williams Valve Co., D. T. 


Castings—Gray Iron. 
Central Foundry Co. 


Castings—Steel. 
American Clay Machinery Co. 
American Standard Shipfittings 

Corp. 

American Steel Foundries. 
Central Foundry Co. 
Crane Co. 
Fletcher, W. & A., Co. 
General Steel Co. 
Griscom-Russell Co. 
Hardie-Tynes Manufacturing Co. 
Hyde Windlass Co. 
Hooven, Owens, Rentschler Co. 
Lunkenheimer Co. 
Mesta Machine Co. 
Penn Seaboard Steel Corp. 
Sands, A. B., & Son Co. 
Valk & Murdoch Co, 
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SHIP RIVETS 


$. SEVERANCE MANUFACTURING CO. 


GLASSPORT, PA. (Suburb of Pittsburgh) 


Castors. 


(For handling plates in ship- 
yards.) 

Hart Roller Bearing Co. 

Terry Mfg. Co., Edward F. 


Ceilings. 
(Cabin. ) 
Marine Decking & Supply Co. 


Cement—Linoleum. 
Ferdinand, L. W., & Co. 


Cement Waterproofing. 
Bituco Mfg. & Chemical Co. 


Centrifugal Oil Purifiers. 
De Laval Separator Co. 


Centrifugal Pumps. - 


Alberger Pump & Condenser Co. 
A.S. 


Buftalo Steam Pump Co. 
Cameron Steam Pump Wks., 
Fairbanks, Morse & 
Morris Machine Works. 
Steam Motors Co. 


Westinghouse Electric & Mig. Co. 
Wheeler Manufacturing Co., C.H. 
Worthington Pump & Mach. Corp. 


Chain, 
Larkin, J. K., & Go. 
Mill and Mine Supply Co. 
Scully Steel & Iron Co. 


Topping Brothers. 


Chain Hoists and Blocks. 


Ford Chain Block & Mfg. Co. 
Scully Steel & Iron Co. 
Topping Brothers. 

Wyatt, Thos., Mfg. Co. 

Yale & Towne Mfg. Co. 


Chain Pipe. 
Central Foundry Co. 


Chains for Marine Purposes. 


McNab Co., The. 
Wyatt, Thos., Mfg. Co. 


Chain Pipe Wrenches. 


(See Wrenches.) 


Chain Stoppers. 


American Engineering Co. 


Chain Valve Wheels. 


Babbitt Steam Specialty Co. 
Lunkenheimer Co. 
Powell Co., The Wm. 


Chandlery Stores. 
Hudson Block Co. 


Charcoal Iron Boiler Tubes. 
Parkesburg Iron Co. 


Check Valves—Brass & Iron. 


Crane Co., The. 

Kennedy Va lve Mfg. Co. 
Lunkenheimer Co. 

Mott Iron Works, J. L. 
Powell Co., The Wm 
Pratt & Cady Co., 
Sands & Son, A. B 
Schutte & Koerting Co. 
Watson-Stillman Co. 


Inc. 


Chipping Hammers. 


(See Pneumatic Tools.) 


Chisels. 


Scully Steel & Iron Co. 
Vulcan Tool Mfg. Co. 


Chisel Blanks. 


Cleveland Steel Tool Co. 
wieveland Punch & Shear Works 


Oo. 
Ingersoll-Rand Co, 
Scully Steel & Iron Co. 


Chronometer Valves. 
Union Water Meter Co. 


Chronometers. 
McNab Co., The. 
Chocks. 


American Engineering Co. 
Central Foundry Co. 


Great Lakes Engineering Works. 


Chucks. 


Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co, 

Morse Twist Drill & Machine Co. 
Rich Tool Co. 

Rostand Manufacturing Co. 
Thomas Elevator Co. 


Circulating Pumps. 


Alberger Pump & Condenser Co. 
Buffalo Steam Pump Co. 
Cameron Steam Pump \Vks., A. S 
Davidson Co., M. T. 

Dean Bros, Steam Pump Works. 
De Laval Steam Turbine Co. 
Epping-Carpenter Pum) Co. 
Fairbanks, Morse & Co. 
Howden, James, & Co., Ltd. 
Kingsford Foundry & Mach. Co. 
Morris Machine \Works. 

Steam Motors Co. 

Terry Steam Turbine Co. 


Westinghouse Electric & Mfg. Co. 
H. 


Wheeler Mfg. Co., 


Worthington Pump & Mach. Corp. 


Circulators. 
(See Boiler Circulators.) 


Clamps. 


Williams & Co., J. H. 


Clamps—Boiler. 
Scully Steel & Iron Co. 
Topping Brothers. 
Classification Association. 
American Bureau of Shipping. 


Clinch Rings. 


Galbraith, C. C., & Son. 
Malleable Iron Fittings Co. 
Topping Brothers. 


Clocks. 


American Steam Gauge & Valve 
Mfg. Co. 

Ashton Valve Co. 

Hand, John E., & Sons Co. 

McNab Co., The. 


Coal-Handling Machinery. 


Brown Hoisting Machinery Co. 
Lakeside Bridge & Steel Co. 
Lidgerwood Mfg. Co, 
McMyler-Interstate Co. 

Mundy, J. S., Hoisting Engine Co. 
National Hoisting Engine Co. 
Shepard Elec. Crane & Hoist Co. 


Coatings. 
(See Anti-Rust Coatings.) 


Cocks. 
(See Gauge Cocks.) 


Cold Saws. 
Greenfield Tap & Die Corp. 


Combined Air & Circulating 
Pumps. 


Dean Bros. Steam Pump Works. 
Wheeler Manufacturing Co. 


Companion Flanges. 


Crane Co. 
Lunkenheimer Co. 
National Tube Co. 


Powell Co., The Wm. 
Compasses. 
Hand, John E., & Sons Co. 


Sperry Gyroscope Co. 
McNab Co., The. 


Compensators. 


(See Automatic Compensators.) 


Compositions. 
(See Ship’s Compositions.) 


ee ee 
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freight charges. 
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WOODEN 
SHIPS 


Our Shipyard has been established 
at the strategetical point for securing 


100% Economy, Efficiency and Speed 
in Construction of Wooden Ships. 


Portland is the center of the lumber 
industry—Oregon contains one-fifth 
of all the timber in the United States 
—Douglas Fir is the best ship building 
timber in the world. Our plant is 
alongside a saw mill, thus eliminating 


When considering Wooden Ships, 
allow us to estimate. 


PORTLAND, ORE. 


Compression Riveters. 
(See Power Riveters.) 


Condensers. 
Alberger Pump & Condenser Co. 
American Engineering Co. 
Buffalo Steam Pump Co. 
Consolidated Shipbuilding Corp. 
Davidson, M. T., Co, 
Dean Bros. Steam Pump Works. 
Fletcher, W. & A., Co. 


Great Lakes Engineering Works. 


Griscom-Russell Co 

Kearfott Engineering Co. 

Ross Heater & Mfg. Co 

Row & Davis, Engineers. 
Schutte & Koerting Co. 
Talbot Engineering Corporation. 
Wheeler Manufacturing Co. 


Westinghouse Electric & Mig. ‘Cp, 
Worthington Pump & Mach. Corp. 


Condenser Tubes. 
Kearfott Enginering Co. 
Wheeler Condenser & 

ing Co 


Connecting Rods. 
Heppenstall Forge & Knife Co. 
Pacific Construction & 


ing Co. 
Williams & Co., J. H. 


Consulting Engineers. 
(See Professional Cards.) 


Contract Work. 
Hanna Engineering Works. 


Conveying Machinery. 
Brown Hoisting Machinery Co. 
Byers Machine Co., John F. 
Dravo Contracting Co. 
Lakeside Bridge & Steel Co. 
Lidgerwood Mfg. Co. 
Manning, Maxwell & Moore. 
McMyler-Interstate Co. 
Mundy, 
National Hoisting Engine Co. 
Terry Mfg. Co., Edward F. 


Engineer- 


Engineer- 


J. S., Hoisting Engine Co, 


Conveyors (Coal) 
(See Conveying Machinery.) 


CO2 Ice Machines. 


(See Carbon-Dioxide Machines.) 


Coolers—Oil. 
(See Oil Coolers.) 


Copper. 
(See Brass and Copper.) 


Copper Paint for Wooden 


Vessels. 
International Compositions Co. 


Coppersmiths, 
Badger, E. B., & Sons. 


Copper Tubes, Rods, Wires. 
Standard Underground Cable Co. 


Cordage. 

(Also see Rope and Wire Rope; 
also Twine.) 

American Manufacturing Co. 

Columbian Rope Co. 

Durable Wire Rope Co. 

Griscom-Russell Co. 

Moon Co., Geo. C. 

Plymouth Cordage Co. 

Samson Cordage Works. 

Waterbury Co. 

Whitlock Cordage Co. 


Cork Cement. 
Ferdinand, L. W., & Co. 


Corrugated Furnaces. 
American Spiral Pipe Works. 
Continental Iron Works, The. 
Howden, James, & Co. 
McNab Co., The. 


Counters. 


(See Revolution Counters.) 


Countersinking Machines. 


Lakeside Bridge & Steel Co, 


Countersinks. 
Standard Tool Co. 


Coupling. 
(See Hose COG) 


Coverings—Non-conducting. 
(See Non-Conducting Covering.) 


Cowls. 
Ohio Blower Co. 


Cranes. 
(Also see Floating Cranes and 
Shipyard Whirlers.) 
American Balsa Co. 
American Engineering Co. 
Brown Hoisting Machinery Co. 
Byers Machine Co., John. 
Chambersburg Engineering Co. 
Dravo Contracting Co. 
Lakeside Bridge & Steel Co. 
McMyler-Interstate Co. 
Manitowoc Ship Building Co. 
Manning, Maxwell & Moore. 


Mi aus Electric Crane & Mfg. 


0. 
Niles-Bement-Pond Co. 

Pawling & Harnischfeger Co. 
Shepard Elec. Crane & Hoist Co. 
Sprague-Electric Works. 

Terry Mfg. Co., Edward F. 
Topping Brothers. 


Crank Shafts. 


Great Lakes Engineering Works. 


Pacific Construction & Engineer- 


ing Co, 


Cutters. 
Greenfield Tap & Die Corp. 
Morse Twist Drill & Machine Co. 
Pratt & Whitney Co. 


Cutting Compounds. 
Moore Oil Co. 
Texas Co., The. 


Cutting and Welding. 
(See Welding.) 


Cylinder Boring Bars. 
Niles-Bement-Pond Co. 
Williams & Co., J. H. 


Cylinder Relief Valves. 
(See Valves.) 


Cylinders for 


Air, Gas, Etc. 
Continental Iron Works, The. 
National Tube Co 


Compressed 


Davits. 
American Balsa Co. 


Steward Dae & eauipment Corp. 
McNab Co., 


Deck Hoists. : 
(See Hoisting Engines.) 


Deck Plates. 
Carnegie Steel Co. 
Sands, A. B., & Son Co. 


Deck Pumps. 


Dean Bros. Steam ame Works. 
Sands & Son Co., A, B. 


Decking. 
Marine Decking & Supply Co. 


Depth Recorders. 
Hand, J. E., & Sons Co. 


Derricks. 
Lakeside Bridge & Steel Co. 
Lidgerwood Manufacturing Co. 
McMyler-Interstate Co. 
Terry Mfg. Co., Edward F. 


Derrick Cars. 
McMyler-Interstate Co. 
Terry Mfg. Co., Edward F. 


Derrick Irons. 
Lidgerwood Manufacturing Co, 
Terry Mfg. Co., Edward F. 
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FRICK 
CO’ 
Refrigerating Machines 


are constructed in the same 
substantial manner as all other 
types of Frick Machines 


FOR DUTY ABOARD SHIPS 


Durable and Efficient under heavy loads FRICK Machines 
maintain their superiority established 37 years ago. 
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WRITE FOR PRICES AND DETAILS 


There is a FRICK 


On the High Seas they 
Machine for every re- 


are withstanding 
all strains. 


LS ED 


Diaphragm Pumps. 
Hyde Windlass Co. 


Die Blocks. 
Heppenstall Forge & Knife Co. 
General Steel Co. 


Dies. 
Brubaker & Bros., 
Cleveland Punch 


Co, 
Cleveland Steel Tool Co. 
Greenfield Tap & Die Corp. 
Morse Twist Drill & Machine Co. 
Scully Steel & Iron Co. 


W.. L. 
& Shear Works 


Diesel Engines. 
(Also see Engines, Oil.) 
American Clay Machinery Co. 
Johannsen, H. S. 
Kearfott Engineering Co. 
McIntosh & Seymour Corp. 
Midwest Engine Co. : 
New London Ship & Engine Co. 
Winton Engine Works. 


Direct-Connected Sets. 
(See Electrical Plants.) 


Direction and Revolution In- 


dicators. 
McNab Co., The. 


Disengaging Gears. 
American Balsa Co. 
Eckliff Circulator Co. 
Steward Davit & Equipment Corp. 


Distillers. 


(See Evaporators.) 


Diving Apparatus. 
Morse, Andrew J., & Son, Ince. 


Draft Gauges. 
McNab Co., The. 


Draft Indicators. 
Pneumerator Co. 


WAYNES BORO, PALU.S.A. 
IGE MACHINERY SUPERIOR SINCE 1882 


BRANCHES IN ALL PRINCIPAL CITIES. 


Drafting Instruments. 
New York Blue Print Paper Co. 
Pease, C. F., Co. 
Starrett, L. S., Co. 
Weber, F., & Co. 


Drain Valves. 
(See Valves.) 


Drawing Materials. 
(Board, Cloth, Paper, Ink, etc.) 
New York Blue Print Paper Co. 
Pease, C, F., Co. 
Starrett, L. S., Co. 
Weber & Co., F. 


Drawing Pencils. 
American Lead Pencil Co. 
Dixon Crucible Co. 
Weber & Co., F. 


Drafting Room Furniture. 
New York Blue Print Paper Co. 


Dredges. 
Great Lakes Engineering Works. 
Manitowoc Ship Building Co. 
Morris Machine Works. 


Dredging Machinery. 
Alberger Pump & Condenser Co. 
American Engineering Co, 
Fletcher, W. & A. 
Flory, S., Mfg. Co. 
Great Lakes Engineering Works. 
Lidgerwood Manufacturing Co. 
McMyler-Interstate Co. 
Morris Machine Works. 
Mundy Hoisting Engine Co.,J.S. 


Dredging Pumps. 
Kingsford Foundry & Mach. Wks. 
Morris Machiné Works. 
Terry Steam Turbine Co. 
Worthington Pump & Mach. Corp. 


Drift Pins. 
Cleveland Punch & Shear Works 


Co. 
Cleveland Steel Tool Co. 


Scully Steel & Iron Co. 
Topping Brothers. 
Vulcan Tool Mfg. Co. 


Drilling Machines. 
Lakeside Bridge & Steel Co. 
Lynd-Farquhar Co, 
Niles-Bement-Pond Co. 
Scully Steel & Iron Co. 


Drills. : 
Morse Twist Drill & Machine Ca 
Rich Tool Co. 
Whitman & Barnes Mfg. Co- 


Drills, Electric. 
(See Electric Drills.) 


Drills, Pneumatic. 


(See Air Drills.) 


Drills, Portable. 
(See Portable Drills.) 


Drills—Wall Radial. 
(See Radial Drills.) 


Drop Forgings. 
(Eye Bolts. Wrenches, 
Camden Forge Co. 
General Steel Co. 
Savage Arms Corp. 
Whitman & Barnes Mfg. Co. 
Williams, J. H., & Co. 


Etc.) 


Drop Hammers. 
Chambersburg Engineering Co. 
Niles-Bement-Pond Co. 


Dry Dock Pumps. 
Cameron Stedm Pump Wks., A. S. 
Great Lakes Engineering Works. 
Morris Machine Works. 


Worthington Pump & Mach. Corp. 


Dry Docks and Marine Rail- 
ways. 


Baltimore Dry Docks & Shipbuild- 


ing Co. 
Great Lakes Engineering Works. 


frigerating purpose 


Newport News Shipbuilding & 
Dry Dock Co. 

Todd Shipyards Corporation. 

Union Dry Dock & Repair Co, 


Valk & Murdoch Co. 


Dry Docks. 


(warine Railway, Manufacturer.) 
Crandall Engineering Co 


Great Lakes Engineering Works. 


Dynamic Balancing Machines 
Crawford Tool & Mfg. Co. 


Dynamos. 
(See Electric Plants.) 


Eccentric Rods. 
Pacific Construction & Engineer- 
ing Co. 


Economizers, Fuel. 
(See Feel Economizer.) 


Ejectors. 
Lunkenheimer Co, 
Schutte & Koerting Co. 


Electric Cranes. 
(See Electric Hoists.) 


Electric Drills and Grinders. 
Chicago Pneumatic Tool Co. 
Cincinnati Electrical Tool Co. 
Duntley-Dayton Co, 

General Electric Co. 
Independent Pneumatic Tool Co. 
United States Electrical Tool Co. 


Electric-Driven Pumps. 
Blackmer Rotary Pump Co. 
Cameron Steam Pump Wks., A. S. 
Dean Bros. Steam Pump Works. 
Kin ey Manufacturing Co. 


Electrical Appliances, Instal- 
lations, Fittings and Sup- 


plies. 
Benjamin Electric Mfg. Co. 
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THE 


77 Franklin Street 


Boston, Massachusetts 


Shipyard: Portsmouth, New Hampshire 


Engine Shop: Taunton, Massachusetts 


Builders 8800 ton cargo steamers 
Robert Dollar type 


JUNE, 1919 


Short delivery on 2,500 H.P. Triple Expansion Engines 


Bryant Electric Co, 

Crouse-Hinds Co. 

Electric Tachometer Corp. 

Engberg’s Electric & Mechanical 
Works. 

General Electric Co. 

Horne Mfg. Co. 

Livingston & Co., J. 


Electrical Freight Trucks. 
(See Freight-Handling.) 


Electric Furnace Steels. 
General Steel Co. 


Electric Heaters. 
General Electric Co. 


Electric Hoists. 


American Engineering Co. 
Chicago Pneumatic Tool Co. 
General Electric Co. 

Brown Hoisting Machinery Co. 
Dake Engine Co. 

Hyde Windlass Co. 

Lakeside Bridge & Steel Co. 
Lidgerwood Mfg. Co. 

Mundy, J. S., Hoisting Engine Co. 
National Hoisting Engine Co. 
Niles-Bement-Pond Co. 

Shepard Elec. Crane & Hoist Co. 


Electrical Instruments. 


Electric Tachometer Corp. 
General Electric Co. 
Weston Electrical Instrument Co. 


Electric Lighting. 


Benjamin Electric Mfg. Co. 

Bryant Electric Co. 

Crouse-Hinds Co, 

Engberg’s Electric 
Works. 

General Electric Co. 


& Mechanical 


Electric Meters. 


(See Meters, Electric.) 


Electric Plants. 


Benjamin Electric Mfg. Co. 

Bryant Electric Co. 

Consolidated Shipbuilding Corp. 

Engberg’s Electric & Mechanical 
Works. 

Fairbanks, Morse & Co. 

General Electric Co. 

Mietz Corporation, August. 

Steam Motors Co. 

Terry Steam Turbine Co. 


Westinghouse Electric & Mfg. Co. 


Electric Pumps. 
Fairbanks, Morse & Co. 


Electric Signals. 


Klaxon Co. 


Electric Tachometers. 
Electric Tachometer Co. 


Electric Welding. 
(See Welding, Electric.) 


Electrical Wiring Devices. 


(Switches, Sockets., Etc.) 
wenjamin Electric Mfg. Co. 
Bryant Electric -Co. 


Engine Logs. 
McNab Co., The. 


Engine Oil. 


(See Lubricants.) 


Engine Packing. 
(See Packing.) 


Engine Room Counters. 
(See Revolution Counters.) 


Engineers, Consulting. 


American Engineering Co. 
American Ship Building Co, 
Benjamin Electric Mfg. Co. 


Bogert, John L. 
Brenzinger, A. H. 

vox & Stevens. 

Donnelly, W. T. 

Ferris, Theodore. 

Gielow & Orr. 

Great Lakes Engineering Works. 
Haight, Robert S. - 
Harris, Leonard B, 

Horne Manufacturing Co, 
Hough, Edward S 
Howden, James, & Co. 
Johnson, Arthur F. 
Livingston & Co., J. 
Lysholm, Henry, 
Maxwell, Earl C., Co. 
Nilson, Leonard J. 

Reid & Co., John. 

Ross Heater & Mfg. Co. 
Row & Davis, Engineers. 
Schutte & Koerting Co. 
Seattle North Pacific Shipbuild- 


ing Co. : 
Talbot Engineering Corporation. 
Union Dry Dock & Repair Co. 
. Young, Benj. P 


Engines for Auxiliaries. 


Alberger Pump & Condenser Co. 
American Clay Machinery Co. 
American Shipbuilding Co, 
Ansaldo & C. 

Bolinders Co. 


Consolidated Shipbuilding Corp. 


Engberg’s Electric & Mechanical 


Works. 
De Laval Steam Turbine Co, 
Fairbanks, Morse & Co. 
Howden, James, & Co. 
Hyde Windlass Co. 
Tohannsen, H. S. 
Kearfott Engineering Co. 
Knowlson Kelley Co. 
McIntosh & Seymour Corp. 
Mietz Corporation, August. 
Morris Machine Works. 
New London Ship & Engine Co. 
Reid & Co., John. 
Skandia Oil Engines. 
Steam Motors Co. 
Sturtevant Co., B. F. 
Talbot Engineering Corporation. 
Terry Steam Turbine Co. 


Westinghouse Electric & Mfg. Co. 


Engineers, Electrical. 
Livingston & Co., J. 


Engines, Gasoline. 
(See Gasoline Engines.) 


Engines, Hoisting. 
(See Hoisting Engines.) 


Engines, Kerosene. 
(See Kerosene Engines.) 


Engines, Oil. 
(Also see Diesel Engines.) 
American Clay Machinery Co. 
Ansaldo & C. 
Bolinder’s Company. 
Chicago Pneumatic Tool Co. 
Consolidated Shipbuilding Corp. 
Fairbanks, Morse & Co, 
Johannsen, H. S. 
McIntosh & Seymour Corp. 
Midwest Engine Co. 
Mietz Corporation, August, 
New London Ship & Engine Co. 
Skandia Oil Engines. 
Standard Motor Construction Co. 
Winton Engine Co. 
Wolverine Motor Works. 


Engines, Propelling. 
American Clay Machinery Co. 
American Shipbuilding Co. 
Ames Shipbuilding & Dry Dock 

cE 


0. 
Ansaldo & C. 
Atlantic Corporation, The. 
Badenhousen Co. 
Bay State Iron Works. 
Bethlehem Shipbuilding Corp. 
Bolinder’s Company. 
consolidated Shipbuilding Corp. 
Fairbanks, Morse & Co, 
Fletcher, W. & A., Co.. 
Great Lakes Engineering Works. 
Hardie-Tynes Manufacturing Co. 
Hooven, Owens, Rentschler Co. 
Howden, James & Co. 
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THOMAS SHIP WINCHES 


STEAM AND ELECTRIC 


TYPES: 


KEYED DRUMS 
FRICTION DRUMS 
KEYED WINCHES 
CLUTCH WINCHES 


HEAVY DUTY HOISTS 
FOR FITTING BASINS 


DERRICK HOISTS 


FOR SHIP YARDS 
AND DOCKS 


Manufactured By 


THOMAS ELEVATOR COMPANY 


25 SO. HOYNE AVE. CHICAGO, ILLINOIS 


NEW YORK OFFICE: 50 CHURCH STREET 


Johannsen, H, S. 

Kearfott Engineering Co. 
Knowlson & Kelley Co. 
McIntosh & Seymour Corp. 
Manitowoc Ship Building Co. 
Midwest Engine Co. 

Mietz Corporation, August. 
Morris Machine Works. 

Murray Iron Works Co. 

New London Ship & Engine Co. 
Parsons Mar. 
Reid & Co., John. 
Sheriffs Mfg. Co. 
Skandia Oil Engines. 


Standard Motor Construction Co. 


Steam Motors Co. 
Sturtevant Co., B. F. 
Talbot Engineering Corporation. 


Trout, 
Vulcan Iron Works, Inc. 
Ward, Chas., 


engin coring Works 
Winton Engine 
Wolverine Motor Works. 


Engines, Pumping. 
Alberger Pump & Condenser Co. 
Davidson, M. T., Co. 
Epping- Carpenter. Pump Co. 
Fairbanks, Morse & Co. 
Griscom-Russell Co. 
Morris Machine Works. 
Row & Davis, Engineers, Inc. 
Steam Motors Co. 
Terry Steam Turbine Co. 


Worthington Pump & Mach. Corp 


Engine-Room Clocks. 
(See Clocks.) 


Engine Room Gratings. 
Irving Iron Works Co. 


Engine-Room Supplies. 
(See Steam Specialties.) 


Engine-Room Telegraphs. 


Chadburn (Ship) Telegraph Co. 
McNab Co., The. 


Steam Turbine Co. 


Erasers. 


Dixon Crucible Co., Joseph. 
New York Blue Print Paper Co. 


Erectors’ Tools. 
Terry Mfg. Co., Edward F. 


Evaporators. 


Alberger Pump & Condenser Co. 
American Engineering Co. 
Davidson, M. T., Co. 
Griscom-Russell Co. 

Kearfott Engineering Co. 

Ross Heater & Mfg. Co. 

Row & Davis, Engineers, Inc. 
Schutte & Koerting Co. 

Talbot Engineering Corporation. 


Exhaust Fans. 
(See Blowers.) 


Expanders. 
(See Boiler Flue Expanders and 
Pipe Expanding and Flanging 

Machiries. ) 


Expansion Joints. 


Alberger Pump & Condenser Co. 
Crane Co. 

Griscom-Russell Co. 
Lunkenheimer Co. 

National Tube Co. 

Powell Co., The Wm. 

Ross Heater & Mfg. Co. 


Fabrikoid. 
Du Pont Fabrikoid Co. 


Factory Builders: 
(See Builders.) 


Fans. 
(See Blowers.) 


Feed Water Heaters. 


Griscom-Russell Co. 

Kearfott Engineering Co. 
oss Heater & Mfg. Co. . 
Row & Davis; Engineers, Inc. 
Schutte & Koerting Co. 


Feed Water Regulators. 


Alberger Pump & Condenser Co. 
Jerguson Gage & Valve Co. 
Keartott Engineering Co. 


Fences. 
(See Wire Fences.) 


Ferrules—Condenser Tube. 
(See Condenser Tube Ferrules.) 


Files. 
Nicholson File Co, 
Whitman & Barnes Mfg. Co. 


Filing Cabinets. 
Pease CGo., C. [. 


Filters—Marine Oil. 


Griscom-Russell Co., New York. 
Kearfott Engineering Co. 
Richardson-Phenix Co, 

Ross Heater & Mfg. Co. 

Row & Davis, Engineers, Inc. 
Schutte & Koerting Co. 


Fire Alarm Systems. 


Edwards & Co. 
Klaxon Co. , 


Fire Department Supplies. 


Morse, Andrew J., & Son, Ine. 


Fire Extinguishers. 


(Also see Fire Protection.) 
Morse, Andrew J., Son, Inc: 
Schutte & Koerting Co. 


Fire Hose. 
(See Hose.) 


Fireproof Lumber. 


(See Lumber, Fireproof.) 


Fire Protection. 
General Fire Extinguisher Co, 


Fire Pumps. 
Blackmer Rotary Pump Co. 
Buffalo Steam Pump Works. 
Dean Bros. Steam Pump Works. 
Epping-Carpenter Pump Co. 
Morris Machine Works. 


Worthington Pump & Mach. Corp 


Flags and Pennants. 
Granger, Geo. B., Co. 


Flanges. 
American Spiral Pipe Works. 
Crane Co. 
Dart, E. M., Mfg. Co. 
Lunkenheimer Co. 
National Tube Co. 
Scully Steel & Iron Co. 
Williams Valve Co., D. T 


Flanging Machines. 


Chambersburg Engineering Co. 
McCabe Mfg. Co. 
Niles-Bement-Pond Co. 

Scully Steel & Iron Co. 
Watson-Stillman Co. 


Flexible Shafting. 


Rotary Scraper Co. 


Flexible Staybolts. 


American Flexible Bolt Co. 


Floating Cranes. 
(Also see Cranes.) 
Great Lakes Engineering \Vorks. 
McMyler-Interstate Co. 
Manitowoc Ship Building & Dry 


Dock Co. 
Terry Mfg. Co., Edward F. 


Float Valves. 


Crane Co. 
Lunkenheimer Co. 
Mason Regulator Co. 


Ee 
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Minimum wear and absence of trouble because of the 
practical and scientific construction of all parts—especi- 
ally the Seat-ring and Disc account for the excep- 
tional service LUNKENHEIMER “R EN E W O” 
VALVES give. 


The parts subjected to the most wear—the seat-ring 
and disc—are made of a hard nickel alloy, a material 
having extreme wear-resisting qualities. The disc is 
provided with the well-known Jsnkenheimer “‘Seat- 
guard,”’ which materially aids in preserving the seating 
faces and keeping them clean, and both the seat-ring 
and dise and all other wearing parts are easily renew- 
able, making the valve exceptionally durable. 


The ““RENEWO” is made in Globe, Angle and Cross. 
with Inside Screw and with Outside Screw and Yoke; 
Straightway or Y and Horizontal and Angle Check 
Patterns, for 200 and 300 pounds working steam pres™ 
sure. 

Buy the best—they are the cheapest. 


Leading dealers everywhere sell them. 
Write for descriptive Booklet No.! 535-BE. 


THE LUNKENHEIMER ce: 


—=“QUALITY "=— 
Largest Manufacturers of High Grade Engineering Specialties in the World 
GINGCINNATI 
New York Chicago Weis Boston London 


LE 
ee 


Floating Dry Docks. 
(See Dry Docks.) 


Floor Gratings. 
Irving Iron Works Co. 


Floor Plates. 


Carnegie Steel Co. 
Crane Co. 
Scully Steel & Iron Co. 


Flow Indicators—Water-Oil. 


Richardson-Phenix Co. 


Flue Cleaners. 
(See Boiler Flue Cleaners.) 


Flue Cutters. 
(See Boiler Flue Cutters:) 


Flue Hole Punches and Dies. 
OGabne Punch & Shear Works 
QO, 


Fog Horns. 


Hand, John E., & Sons Co. 
Klaxon Co. 


Folding Anchors. 
Malleable Iron Fittings Co. 


Forced Draft. 


(See also Blowers.) 

De Laval Steam Turbine Co. 
General Electric Co. 
Howden, James, & Co. 

Reid & Co., John. 

Steam Motors Co. 

Terry Steam Turbine Co. 
Westinghouse Machine Co. 


Forges. 


Buffalo Forge Co. 
Metals Production Equipment Co. 
Scully Steel & Iron Co. 


Forgings, Bronze. 
American Standard Shipfittings 
Corp. 


Camden Forge Co. 
Hyde Windlass Co, 


Forgings, Iron and Steel. 
(Also see Drop Forgings.) 
American Standard Shipfittings 

Corp. 
Camden Forge Co. 
Carnegie Steel Co. 
General Steel Co. 
Heppenstall Forge & Knife Co. 
Mesta Machine Co. 


Pacific Construction & Engineer- 


ing Co. 
Penn Seaboard Steel Corp. 
Savage Arms Corp. 
United magineering & Fdy. Co. 
Valk & Murdoch Co. 


Freight-Handling Equipment 
Brown Hoisting Machinery Co. 
Dravo Contracting Co. 

Lakeside Bridge & Steel Co. 
Lidgerwood Mfg. Co 
McMyler-Interstate Co. 

Manning, Maxwell & Moore, 
Mundy, J. S., Hoisting Engine Co, 
National Hoisting Engine Co. 
Shepard Elec. Crane & Hoist Co. 
Sprague Electric Works, 

Terry Mfg. Co., Edward F. 


Frigidometers. 
McNab Co., The. 


Frostproof Coverings. 
Ferdinand, L. W., & Co, 


Fuel Economizers. 


Diamond Power Specialty Co. 
Griscom-Russell Co. 

Magnesia Association of America. 
Sturtevant Co., 

Talbot Engineering Carpe: ation. 


Fuel Oil Atomizers. 
Schutte & Koerting Co. 


Fuel Oil Burners. 


Schutte & Koerting Co. 
Talbot Engineering Corporation. 


Gaskets. 


(Also see Packing.) 

Albion Mfg. Co. 

Crane Co, 

General Asbestos & Rape Co. 
Goodrich Rubber Co., B. F. 
Griscom-Russell Co. : 

New York Belting & Packing Co. 
Scully Steel & Iron Co 
Smooth-On Mfg. Co. 

United States Rubber Co. 


Fuel Oil Heaters. 


Griscom-Russell Co. 


Furnace Bridge Walls. 


Wager Furnace Bridge Wall Co., 
ne. 


Gasoline. 


Furnace Fronts. 
Texas Co., 


Continental Iron Works, The. 
Fletcher, W. & A., Co, 

Great Lakes Engineering Works. 
Howden, James, & Co. 

Reid & (Com John. 


The. 


Gasoline Engines. 


Consolidated Shipbuilding Corp. 
Fairbanks, Morse & Co. 

Standard Motor Construction Co. 
Winton Engine Co. 

Wolverine Motor Works. 


Furnaces, 


(Also see Oil Furnaces.) 
American Spiral Pipe Works. 
Continental Iron Works, The. 
McNab Co., The. 

Scully Steel & Iron Co. 


Fusible Plugs. 


Crane Co. 

Griscom-Russell Co. 
Lunkenheimer Co. 
Williams Valve Co., D. T. 


Gasoline Pumps. 


Blackmer Rotary Pump Co. 
Sands & Son Co., A 


Gas Engine Specialties. 


Crane Co. 

Lunkenheimer Co. 
Powell, Wm., Co. 
Williams Valve Co. Au Dad be 


Galley Pumps. 


Mott Iron Works, J. L. 
Sands & Son Co., A, B. 


Gas Producers. 


Nelson Blower & Furnace Co. 
Schutte & Koerting Co. 


Galleys. 


Gate Valves—Brass and Iron. 
(See Ranges.) 


Crane Co. 

Kennedy Valve Mfg. Co. 
Lunkenheimer Co. 
Powell Co., The Wm. 
Pratt & Cady. | 
Schutte & Koerting Co. 


Gate Valves for Tank 


Steamers. 
Pratt & Cady Co., Inc. 


Galvanized Material. 


Larkin, ye ie & Co. 
Sands, A. B., & Son Co. 
Tiebout, Ww. *& Vo 
Topping Brothers. 


Gantry Cranes. 


Terry Mfg. Co., Edward F. 
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S. A. WOODS MACHINE CO. 


Manufacturers of 


WOODWORKING MACHINERY 


Used in the Principal 


SHIPYARDS AND NAVY YARDS 


ESTABLISHED 1854 


Executive Office and Works at BOSTON, U.S. A. 


CHICAGO SEATTLE NEW ORLEANS JACKSONVILLE NORFOLK NEW YORK 


Gauge Cocks. 
American Steam Gauge & Valve 
Mfg. Co. 
Jerguson Gage & Valve Co, 
Lunkenheimer Co. 
Powell Co., The Wm. 
Pratt & Cady Co., Inc. 
Sands, A. B., & Son Co. 
Williams Valve Co., D. T. 


Gauge Glasses. 
Crane Co. 
Jerguson Gage & Valve Co. 
Lunkenheimer Co. 
Powell Co., The Wm. 
Williams Valve Co., D. T. 


Gauges, 
(Draft, Trim & Ton Displacement) 
Pneumercator Co. 


Gauges—Drill. 
Morse Twist Drill & Machine Co. 


Gauges—Manufacturers’. 
(Also see Steam Gauges.) 
Greenfield Tap & Die Corp. 
Manning, Maxwell & Moore. 
Starrett Co., L, S. 


Gauge Testers. 
American Steam Gauge & Valve 
Mfg. Co. 


Gears. 
De Laval Sica Turbine Co. 
Falk Co., e. 
Savage oe Cor 
Westinghouse Electric & Mfg. Co. 


Gear Blanks—Rolled Steel. 
Carnegie Steel Co. 


General Welding and Cut- 


ting Equipment. 
(See Welding and Cutting Appa- 
ratus and Supplies.) 


Generating Sets. 
Engberg’s Electric & Mechanical 


Works. 
Fairbanks, Morse & Co. 


General Electric Co. 


Mietz Corporation, August. 
Steam Motors Co. 

Terry Steam Turbine Co. 
Westinghouse Electric & Mfg. Co. 


Generators. 
Benjamin Electric Mfg. Co. 
Bryant Electric Co. 
Crouse-Hinds Co. 
Fairbanks, Morse & Co. 
General Electric So. 


Globe Valves—Brass & Iron. 


Crane Co. 

Kennedy ‘Valve Mfg. Co. 
Lunkenheimer Co, 
Powell Co., The Wm. 
Pratt & Cady Co., Inc. 
Schutte & Koerting Co. 


Glue—Marine. 


Ferdinand, L, W., & Co. 


Governor Valves. 
Crane Co. 
Lunkenheimer Co. 


Schutte & Koerting Co. 
Union Water Meter Co. 


Graphite. 
Dixon, Jos., Crucible Co. 


Gratings—For Engine Room 


Floors, Etc. 
Irving Iron Works Co. 


Grease. 
(See Lubricants.) 


Grease Cups. 
Albany Lubricating Co. 
Crane Co. 
Lunkenheimer Co, 
Powell Co., The William. 
Sun Co. 


Grease Extractors. 
American Steam Gauge & Valve 
Mfg. Co. 


Griscom-Russell_Co. 
Row & Davis, Engineers, Inc. 
Schutte & Koerting Co. 


Grinders, Electric and Pneu- 


matic. 

Chicago Pneumatic Tool Co. 
Duntley-Dayton Co. 

Greenfield Tap & Die Corp. 
Independent Pneumatic Tool Co. 
United States Electrical Tool Co. 


Grinding Machines. 
(Plain and Universal.) 
Morse Twist Drill & Machine Co. 


Guillotine Shears. 
Clevebaw Punch & Shear Works 


0. 
Hilles & Jones Co, 
Niles-Bement-Pond Co. 


Gypseys. 
American Engineering Co, 
Hyde Windlass Co. 
Lidgerwood Manufacturing Co. 
Mundy Hoisting Engine Co., J. S. 


Gyro-Compasses. 
Sperry Gyroscope Co. 


Gyro-Stabilizer. 
Sperry Gyroscope Co. 


Hammers. 
Bradley & Son, C. C. 


Hammers, Pneumatic. 
(See Pneumatic Tools.) 


Hammers, Steam. 
Chambersburg Engineering Wks. 
Scully Steel & Iron Co. 


Hammocks. 
(See Couch Hammocks.) 


Hardware. 
(See Marine Hardware.) 


Hardwood. 


(See Lumber.) 
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Hawser Reels. 
Central Foundry Co. 


Hawsers—Manila. 
(Also see Rope and Wire Rope.) 
American Manufacturing Co, 
Columbian Rope Co, 
McNab Co., The. 
Plymouth Cordage Co. 
Waterbury Co. 
Whitlock Cordage Co. 


Heat Insulation. 
(Also see Non-Conducting Cover- 
ings.) 
American Balsa Co, 
Magnesia Association of America. 


Heaters. 
(Bath, Lavatory, Shower.) 
Alberger Pump & Condenser Co. 
Griscom-Russell Co. 
Kearfott Engineering Co. 
Mott Iron Works, J. L. 
Ross Heater & Mfg. Co. 
Sands, A. B., & Son Co, 
Schutte & Koerting Co. 


Hemp. 
(See Twine.) 


Hoisting Engines. 
American Clay Machinery Co. 
American Engineering Co. 
American Ship Building Co. 
Dake Engine Co 
Great Lakes Engineering Works. 
Fairbanks, Morse & Co. 
Flory, S., Mfg. Co. 
Hyde Windlass Co. 
McNab Co., The. 
Lidgerwood. Mfg. Co. 
Mundy, J. S., Hoisting Engine Co. 
National Hoisting Engine Co. 
Scully Steel & Iron Co. 
Thomas Elevator Co. 


Hoisting and Transmission 
Rope. 
(See Rope.) 


Hoists, Chain. 
(See Chain Hoists.) 
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The ideal turbine prime mover for marine 


installation. 


Designed for connection to any type of 
standard manufactured driven apparatus. 
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Reliability 


Ruggedness 


Simplicity 


Springfield, 


The Steam Motors Co. 
Main Office 


Mass. 


Hoists, Electric. 
(See Electric Hoists.) 


Holders-On. 
Chicago Pneumatic Tool Co. 
Duntley-Dayton Co. 
Ingersoll-Rand Co, 
Scully Steel & Iron Co. 


Horizontal Punches. 
Cleveland Punch & Shear Works 
0. 


Hose. 
(Also see Air Hose.) 
Chicago Pneumatic Tool Co. 
Duntley-Dayton Co. 
Independent Pneumatic Tool Co. 
Ingersoll-Rand Co, 
New York Belting & paces Co. 
Oldham, Geo., & Son Co, 
Scully Steel & Iron Co. 


Hose Coupling. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Duntley-Dayton Co. 
Independent Pneumatic Tool Co. 
Ingersoll-Rand Co 
New York Belting & packing Co. 
Oldham, Geo., & Son Co. 
Scully Steel & Iron Co. 


Hose Nozzles. 
Morse, Andrew J., Son, Inc. 


Humidifiers. 
Griscom-Russell Co. 
Schutte & Koerting Co. 


Hydraulic Fittings. 


Crane Co. 
Lunkenheimer Co. 
Powell, Wm., Co. 


Watson-Stillman Co. 


Hydraulic Presses and Other 
Machinery. 


Chambersburg Engineering Co. 
Mesta Machine Co. 
Niles-Bement-Pond Co. 
Watson-Stillman Co. 


Hydrogen Generating Plants. 


Davis-Bournonville Co. 


Hydrometers. 
Tay‘or Instrument Co.’s 
Mc?Tab Co., The. 


Hygrodeiks. 


Taylor Instrument Co.’s. 


Hygrometers. 
Taylor Instrument Co.’s. 


Ice Detectors. 
McNab Co., The. 


Ice Machines. 
(See Refrigerating Machinery.) 


Indicator Connections. 
Lunkenheimer Co. 
Powell Co., The Wm. 


Indicators. 
(Steam and Gas Engine.) 
sericea Steam Gauge & Valve 
Nchtee Valve Co. 
Lunkenheimer Co. 
Manning, Maxwell & Moore. 
McNab Co., The. 
Powell Co., The William. 


Injectors. 
Lunkenheimer Co. 
Manning, Maxwell & Moore. 
Powell Co., The William. 
Schutte & Koerting Co. 


Interlocking Rubber Tiling. 
Griscom-Russell Co. 
New York Belting & Packing Co. 


Tron. 
Central Iron & Steel Co. 
Mill and Mine Supplv Co. 
Scully Steel & Iron Co. 


Iron Cement. 
Smooth-On Mfg, Co. 


Iron Pipe. 
(See Pipe.) 


Jacks. 
(Pneumatic.) 
Gracey, R., & Sons Co. 
Independent Pneumatic Too] Co 
Scully Steel & Iron Co. 
Topping Brothers. 
Watson-Stillman Co. 


Jacks, Hydraulic. 
Watson-Stillman Co. 


Jacks—Steamboat Ratchet. 
(Pulling.) 
Gracey, R., & Sons Co. 
Griscom-Russell Co. 


Jinniwinks. 
Terry Manufacturing Co., Ed. F. 


Journal Bearings. 
(See Thrust Bearings.) 


Jute. 
American Manufacturing Co. 
Columbian Rope Co. 


Kerosene Engines. 
Consolidated Shipbuilding Corp. 
Fairbanks, Morse & Co. 

Mietz Machine Works, August. 
Standard Motor Construction Co. 
Winton Engine Works. 
Wolverine Motor Works. 


Ladders. 


Irving Iron Works Co. 
Universal Safety Tread Co. 


Ladder Treads. 


Irving Iron Works Co. 
Universal Safety Tread Co. 


Lamps, Signals and Fixtures. 
General Electric Co. 
Sands, A. B., & Son Co. 


Lathe Dogs. 
Williams & Co., J. H. 


Lathes, Crank Shaft, Engine 


and Turret. 
Greenfield Tap & Die Corp. 
Niles-Bement-Pond Co. 
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Two bearing over all equipments insuring 
smooth operation with elimination of vibra-. 


tion trouble. 


Minimum space requirements. 


Launches and Yachts. 
(See Shipbuilders.) 


Launching Grease. 
Moore Oil Co. 
Sun Co. 

Texas Co., The. 


Lavatories. 
(Stateroom.) 
Crane Co. 
Mott Iron Wee Sh pele: 
*" Sands, A. B., & Son Co. 


Lavatory and Bath Heaters. 
Griscom-Russell Co. 
Sands, A. B., & Son Co. 


Lead Pencils. 


(See Drawing Pencils.) 


Leather Belting. 
Graton & Knight Mfg. Co. 


Life Boats and Rafts. 
American Balsa Co. 
American Ship Building Co. 
Galbraith, C. C., & Son. 
General Shipbuilding Co. 
Lane Life Boat Co., C. 
McNab Co., The. 

Neptune Boat Works. 
Westville Boat Building Co, 


Life Preservers. 
American Balsa Co. 
Ferdinand, L, W., & Co. 
Galbraith, C. C., & Son. 


Life-Saving Devices. 
American Balsa Co. 
Eckliff Circulator Co. 
Galbraith, C. C., & Son. 
Steward Davit & Equipment Corp. 


Lighting Sets. 
(See Electric Plants.) 


Lights, Electric. 
(See Electric Lights.) 


Lines—Towing, Buoy. 
(See Rope.) 


——e 


INTERNATIONAL 


MARINE ENGINEERING 


JUNE, IQIQ: 


Standard 
Talbot Boilers? 


Description & Specifications 


, ©. we 5; 
| Cae 


(1) Jacket pannels are galvanized sheet steel. 

(2) Finishing strips re-enforce edges of Jacket pan- 
nels and clamp same in position by 3g’ cap screws 
spaced about 12’ centers. 

_ (3) Finishing clips hold ends of finishing strips mak- 
ing Jacket pannels quickly removable. Boiler is lagged 
with 2” of insulating material making a cool Jacket. 

(4) Tube doors quickly removable on front of boiler 
permit tubes to be quickly renewed. The tubes being 
single ended. The free ends being flattened for a 
wrench permitting the tubes to be unscrewed and drawn 
into fire room Any t 1e1 sy ve renewe. in 5 or 10 
minutes without cooling the boiler down. See Navy 
Tests. 

(5) Regulator shield quickly removable for repairing 
regulator parts which consist of a heavy pressure plug 
cock easily reground and adjustably connected to one 
of boiler tubes by levers which open and close plug cock 
by expansion and contraction. 

(6) Tube adjusting screw to adjust opening of reg- 
ulator plug cock instantly changing temperature of 
steam as desired. 

(7) Scale and slot in regulator shield which shows 
position of regulator plug cock and represent the 
temperature of steam being delivered. Acts and 
looks like water in water-glass of ordinary boiler 
but is more reliable and accurate. 

(8) Hand feed valve which steadies action of auto- 
matic plug cock regulator valve. 
in 2 i (9) By-pass valve—an independent feed valve 
permitting boiler to be filled when cold. 


tubes and killing fire. 
(11) Ash pan cleaning door. 
(12) Fire door. 


(10) Side dampers operated by automatic regulator per- 
mitting cold air to enter furnace above grates on coal 
burners and shutting off the air under grates. 


(13) Thermometer Well. 
(14) Soot Blower valves. 
Cooling 


tubes. 


(16) Separator drain valve. 


(15) Soot Blowers built in and operated from outside of 
boiler effectively sweep all soot from economizer and boiler 


(17) Stack jet valve for temporary forced draft. 
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TALBOT ENGINEERING CORPORATION, 66 


Broadway, New York 


(18) Talbot main stop valve. 
(19) Talbot auxiliary stop valve. 
(20) Whistle stop valve. 

(21) Talbot safety valve. 


Linoleum Cement. 
Ferdinand & Co., L. W. 


Liquid Glue, Waterproof. 
Ferdinand, L. W., & Co. 


Loading and Unloading 
Equipment. 
(See Freight Handling Equip- 
ment.) 


Locks and Latches. 
(See Ship Locks and Latches.) 


Locomotive Cranes. 
(See Cranes.) 


Log Registers. 
American Balsa Co. 
Hand, John E., & Sons Co. 
McNab Co., The. 


Lubricants. 
Cook’s Sons, Adam. 
Dixon, Jos., Crucible Co. 
Moore Oil Co, 
Sun Co. 
Texas Co.. The. 


Lubricating Compound. 
Cook’s Sons, Adam. 
Moore Oil Co. 


Lubricating Strainers. 
Schutte & Koerting Co. 


Lubricators. 
Cook’s Sons, Adam. 
Crane Co. 
Griscom-Russell Co. 
Lunkenheimer Co. 
Powell, Wm., Co.: 
Richardson-Phenix Co. 
Sun Co. 
Williams Valve Co., D. T, 


Lumber. . 
Long-Bell Lumber Co, 


Machinists. 
Hanna Engineering Works. 


Machine Guards. 
Page Steel & Wire Co. 


Machine Tools. 
Cleveland Pneumatic Tool Co. 
Cleveland Punch & Shear Works 


Co. 
Greenfield Tap & Die Corp. 
McCabe Mfg. Co. 
Niles-Bement-Pond Co. 
Ryerson, Joseph T., & Son. 
Scully Steel & Iron Co. 


Manganese Bronze Castings. 
American Manganese Bronze Co. 
Griscom-Russell Co. 

Hyde Windlass Co. 
Lunkenheimer Co. 
Powell Co., The Wm. 


Magnesia Goods and Mate- 


rials. 
Magnesia Association of America. 


Malleable and Steel Castings. 


Crane Co. 
Malleable Iron Fittings Co. 


Mandrels. . 
Pratt & Whitney Co, 


Manila and Sisal Rope. 
(See Rope.) 


Manifolds. 


Cleveland Pneumatic Tool Co. 
Kerr Machinery Corp. 


Manufacturing Plants. 
(See Builders.) 


Marine Cableways. 
Lidgerwood Mfg. Co. 


Marine Coatings. 
(See Anti-Rust Coatings.) 


Marine Copper Work. 
Badger, E. B., & Sons. 


Marine Decking. 
(See Decking.) 


Marine Electrical Equipment. 
(See Electrical Fittings and Sup- 
plies.) 


Marine Engines. 
(See Engines, Propelling.) 


Marine Engineers. 
(See Engineers, Consulting.) 


Marine Forgings. 
(See Forgings.) 


Marine Gas Producers. 
Nelson Blower & Furnace Co. 


Marine Glue. 
Ferdinand, L, W., & Co. 


Marine Hardware. 
American Ship Building Co. 
American Standard Shipfittings 


orp. 
Consolidated Shipbuilding Corp. 
Ferdinand & Co., L. W. 
Rostand Manufacturing Co. 
Sands, A. B., & Son Co. 
Tiebout, W. & J. 
Topping Brothers, 
Wilcox, Crittenden & Co. 


Marine Heaters. 
(See Heaters.) 


Marine Intercommunication 


Equipment. 
Horne Mfg. Co. 
Klaxon Co. 


Marine Lighting Sets. 
(See Electric Plants.) 


Marine Paint. 
(Also see Paint.) 


American Bitumastic Enamels Co. 


Bituco Mfg. & Chemical Co. 
Dixon Crucible Co., Joseph. 


du Pont de Nemours & Co., E. I. 


International Compositions Co. 
Toch Brothers. 


Marine Plumbing. 
Crane Co. 
Mott Iron Works, J. L. 
Sands, A. B., & Son Co. 


| Marine Railway Builders. 
| Crandall Engineering Co. 
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Marine Railways. 
(See Dry Docks.) 


Marine Ranges. 
(See Ranges.) 


Marine Refrigeration. 
See Refrigerating Machinery.) 


Marine Repairs. 
(See Shipbuilders.) 


Marine Shafting. 
(See Shafting.) 


Marine Specialties. 
(See Steam Specialties.) 


Marine Superheaters. 
Babcock & Wilcox Co. 
Badenhousen Co. 

Heine Safety Boiler Co. 
Locomotive Superheater Co, 
Power Specialty Co. 

Talbot Engineering Corporation. 


Marine Supplies. 
Ferdinand, L. W., & Co. 
Tiebout, W. & J. 


Marine Valves of Every De- 


scription. 
(See Valves.) 


Marine Wiring Devices. 
3enjamin Electric Mfg. Co. 
Bryant Electric Co. 

General Electric Co. 


Page Steel & Wire Co. 
Masts, Steel. 


Welin Marine Equipment Co. 


Masts—Tubular Steel. 


National Tube Co. 


Mattresses. 
Bernstein Manufacturing Co. 
Foster Bros. Mfg. Co, 
Southern-Rome Co, 


188 


INTERNATIONAL 


MARINE ENGINEERING 


, 1919 


Stern Tubes 
Propellers 


Rudders 


Heavy Gray Iron and 
Semi-Steel Castings 


Prices Submitted on Application 


ENGINE BUILDERS 


Birmingham, Ala. 


Marine 
Engines 


Tail Shafts 


Tunnel Shafting 


Bearings 


U.S.A. 


Mechanical Draft. 
Steam Motors Co. 
Sturtevant Co., B. F. 


Mechanical Telegraphs. 
Chadburn (Ship) Velegraph Co. 
Horne Mfg. Co. 

Marconi Wireless Telegraph Co. 
McNab Co., The. 


Metal Slitting Saws. 
Morse Twist Drill & Machine Co. 


Metallic Packing. 
(Also see Packing.) 
Allen & Simmonds, 
Crane Packing Co. 
France Packing Co. 
Martell Packings Co. 
U. S. Metallic Packing Co. 


Meters, Electric. 
General Electric Co. 


Ltd. 


Weston Electrical Instrument Co. 


Milling Machines. 
Greenfield Tap & Die Corp. 
Niles-Bement-Pond Co. 


Mineral Wool. 
(See Non-Conducting Covering.) 


Mooring Engines. 
American Engineering Co. 
Dake Engine Co. 

Flory, S., Mfg. Co. 
Hyde Windlass Co. 
Lidgerwood Mfg. Co. 


Mundy, J. S., Hoisting Engine Co. 


National Hoisting Engine Co, 


Mooring Fixtures. 
Central Foundry Co. 


Mooring Ports and Rings. 
Central Foundry Co. 


Motor Boats. 
(See Launches and Yachts.) 


Motor Boat Supplies. 
Ferdinand, L. Ww & Co. 
Tiebout, W. J 
Topping Brothers! 


Motors, Electric. 
Fairbanks, Morse & Co. 
General Electric Co. 


Motors, Gasoline. 
(See Gasoline Engines.) 


Motors, Steam. 
Steam Motors Co, 


Multiple Drills. 
Niles-Bement-Pond Co. 


Multiple Punches. 
Cleveland Punch & Shear Works 


Co. 
Hilles & Jones Co. 
Niles-Bement-Pond Co. 
Thomas Spacing Mch. Co. 


Multiwhirl Oil Coolers. 


Griscom-Russell Co. 


Nails. 
Larkin, J. K., & Co. 
Malleable Iron Fttings Co. 
Page Steel & Wire Co. 


Nautical Instruments. 
Hand, John E., & Sons Co. 
McNab (Com The. 

Sperry Gyroscope Co. 


Naval Architects. 
Bogert, John L, 
Brenzinger, A, H. 
Churchill & MacLeod. 
Cox & Stevens. 
Donnelly, W. T. 
Ferris, Theodore. 
Gielow & Orr. 
Haight, Robert S. 
Harris, Leonard B. 
Hough, Edward S. 
Johnson, Arthur F. 
Lysholm, Henry. 
Young, Benj. P. 


Needle Valves. 
(See Valves.) 


Nipples. 
Crane Co. 
Lunkenheimer Co. 
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Non-Conducting Coverings. 
Magnesia Association of America 
Thorsen, P. S., & Co., Inc. 


Non-Toppling Blocks. 


American Balsa. Co. 


Nozzles. 
(See Hose Nozzles.) 
Nuts. 
(See Bolts and Nuts.) 
Camden Forge Co, 
Galbraith, C. C., & Son. 
Larkin, Ifo ke & Co. 
Russell, Burdsall & Ward Bolt & 
Nut Co. 


Topping Brothers. 


Oakum. 
American Balsa Co. 
American Manufacturing Co. 
American Standard Shipfittings 


orp. 
Galbraith, C. C., & Son. 
Stratford Oakum Co., 


Oil. 


(See Lubricants.) 


Oil Burners, Fuel. 
(See Fuel Oil Burners.) 


Oil Burning Equipment. 
Kinney Manufacturing Co. 
Pneumercator Co. 

Schutte & Koerting Co. 
Talbot Engineering Corporation. 


Oil Coolers. 


Griscom-Russell Co. 
Schutte & Koerting Co. 


Oil Cups. 
Cook’s Sons, Adam. 
Crane Co. 
Griscom-Russell Co. 
Lunkenheimer Co. 
Powell Co., The Wm. 
Richardson-Phenix Co. 
Sun Co. 
Williams Valve Co. by 1D); “105 


George. 


Oil Engines. 
(See Engines, Oil.) 


Oil Fuel. 


Sun Co. 
Texas Co., The. 


Oil Fuel Apparatus. 


(See Oil-Burning Equipment.) 


Oil Furnaces. 


American Shop Equipment Co. 
Metals Production Equipment Co. 


Oil Heaters and Coolers. 


Griscom-Russell Co. 

Ross Heater & Manufacturing Co. 
Row & Davis. 

Schutte & Koerting Co. 


Oil Gauges. 
Crane Co. 
Lunkenheimer Co. 
Powell Co. The William. 
Union Water Meter Co. 


Oil Pumps. 
Cameron Steam Pump Wks., A. S. 
Blackmer Rotary Pump Co. 
Davidson Co., M. T. 
Dean Bros. Steam Pump Works. 
Epping-Carpenter Pump Co. 
Kinney Mfg. Co. 
Lunkenheimer Co: 
Powell Co., The Wm. 
Ross Heater & Manufacturing Co. 
Steam Motors Co. 
Sands, A. B., & Son Co. 
Terry Steam "Turbine Co. 
Worthington Pump & Mach. Corp. 


Oil Purifiers. 
De Laval Separator Co. 
Griscom-Russell Co. 
Schutte & Koerting Co. 


Oil Tanks. 
(See Fuel Oil Tanks.) 


Oil Tankers. 
(See Tank Ships.) 


Oiling Systems. 
(Also see Lubricants.) 
Cook’s Sons, Adam, 
Lunkenheimer Co. 
Powell Co., Wm. 
Richardson-Phenix Co. 


JUNE, I919 


Pneumatic rivet sets 


Rivet tongs 
Cold chisels 


Rivet busters 
Backing out punches 


Drift pins 


Riveting hammers 
Flogging mauls and sledges 
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Ratchets 

Reamers 

Construction wrenches 
Chain Hoists 

I-Beam trolleys 

Rivet forges 

Forged flanges 


We carry in stock for immediate shipment: 


Staybolts 
Staybolt taps 
Patch bolts 
Patch bolt taps 
Hammer handles 
Expanders 

Screw punches 


Write for our catalog showing our complete line. It will be sent without charge. 


Ore-Handling Machinery. 
(See Coal Handling Machinery.) 


Oxy-acetylene Welding and 
Cutting. 


Davis-Bournonville Co. 


General Welding & Equipment Co. 


Oxweld Acetylene Co, 
Prest-O-Lite Co. 

Scully Steel & Iron Co. 
Torchweld Equipment Co. 
Vulcan Iron Works, Inc. 


Oxygen. 

Davis-Bournonville Co. 

Linde Air Products Co., The. 
Oxweld Acetylene Co. 
Prest-O-Lite Co. 


Packing. 

(Also see Metallic Packing and 
Ammonia Packing.) 

Albion Mfg. Co. 

Allen & Simmonds, Ltd. 

Crane Packing Co. 

France Packing Co. 

General Asbestos & Rubber Co. 

Johns-Pratt Co. 

Martell Packings Co. ; 

New York Belting & Packing Co. 

U. S. Metallic Packing Co, 


Packing, Asbestos. 
Crane Co. 
General Asbestos & Rubber Co. 


Packings, Leather. 
Watson-Stillman Co. 


Paint. 

American Bitumastic Enamels Co. 
Bituco Mfg. & Chemical Co. 
Dixon, Jos., Crucible Co. 

du Pont 
International Compositions Co. 
Texas Co., The. 

Toch Brothers. 


Paint Spraying Equipment 
(See Pneumatic Paint Spraying 
Equipment.) 


de Nemours & Co., E. I. 


Panel Boards. 
(Marine.) 
Benjamin Electric Mfg. Co. 


Paneling. 
(Marine Fireproof.) 
Marine Decking & Supply Co. 


Parafine Dressing. 
Ambrine Laboratories. 


Partitions. 
(Marine Fireproof.) 
Marine Decking & Supply Co. 


Patch Bolts. 
Scully Stz-1 & Iron Co. 
Topping Brothers. 


Pencils. 
(See Drawing Pencils.) 


Phosphor Bronze Castings. 
American Manganese Bronze Co. 
Griscom-Russell Co. 

Hyde Windlass Co. 
Lunkenheimer Co . 


Pile Drivers. 
Flory, S., Mfg. Co. 
Lidgerwood Manufacturing Co. 
McMyler-Interstate Co., The. 


Mundy Hoisting Engine Co., J..S. 


Pipe. 
American Spiral Pipe Works. 
Byers Co., A. M. 
Larkin, J. K., & Co. 
National Tube Co. 
Watson-Stillman Co. 


Pipe Bending Machines. 
Am. Pipe Bending Machine Co. 
Badger, E. B., & Sons. 
Buftalo Forge Co. 
Curtis & Curtis Co. 
Greenfield Tap & Die Corp, 
Watson-Stillman Co. 


Pipe Covering. 
(See Non-Conducting Covering.) 


Pipe Cutting and Threading 
Machines. 
Curtis & Curtis Co. 
Greenfield Tap & Die Corp. 
Niles-Bement-Pond Co. 


Pipe Expanding and Flang- 
ing Machines. 
Lovekin Pipe Expanding 
Flanging Mch, Co. 
Watson-Stillman Co. 


and 


Pipe Flanges. 
(See Flanges.) 


Pipe Unions. 
Crane Co. 
Dart, E. M., Mfg. Co. 
Lunkenheimer Co. 
Powell Co.. The, Wm. 
Williams Valve Co., D. T. 


Pipe Welding. 


Metal & Thermit Corporation. 


Pipe Wrenches. 
Greenfield Tap & Die Corp. 
Williams & Co., J . 


Piston Rings. 
(See Packings.) 


Piston Rods. 
Heppenstall Forge & Knife Co. 
Pacific Construction & Engineer- 
ing Co. 


Planers. 
(Metal Working.) 
Cleveland Pneumatic Tool Co. 
Lynd-Farquhar Co. 
Niles-Bement-Pond Co. 
Scully Steel & Iron Co. 


Planers. 
(Wood.) 
Shipbuilders’ Pneumatic Tool Co. 


Planimeters. 
American Steam Gauge & Valve 
Mfg. Co. 


Plate-Bending Rolls. 
(See Rolls, Bending & Straighten- 
ing. 


Plate and Angle 
Furnaces. 
American Shop Equipment Co. 


Metals Production Equip, Co. 
Scully Steel & Iron Co. 


Heating 


Plate Cleaning Machines. 
Rotary Scraper Co. 


Plate Castors. 
(See Castors.) 


Plate Punch Tables. 


Norbom Engineering Co. 
Thomas Spacing Machine Co. 


Plates. 
(See Steel Plates and Shapes.) 


Plugs and Receptacles— 
Watertight. 


Benjamin Electric Mfg. Co. 
Horne Mfg. Co. 


Plumbago. 
(Also see Graphite.) 
Dixon, Jos., Crucible Co. 


Plumbing. 
(See Marine Plumbing.) 


Plunger Pumps for Oil Burn- 
ing Equipment. 
Kinney Mfg, Co 


Pneumatic Drills. 
(See Pneumatic Tools.) 


Pneumatic Hammers. 
(See Pneumatic Tools.) 


Pneumatic Hose. 
(See Air Hose.) 
Sands, A. B., & Son Co. 
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Foster Bros. 
UTICA, 


JUNE, I919 


FOSTER “IDEAL” 


SHIP BERTHS 


Officers’ Berths 
Crew Berths 
Troop Berths 
Built-in Berths 
Standees and Fittings 
Brass and Iron Beds 


Used by U. S. Army, Navy, 
and Emergency Fleet Corp. 


WE SOLICIT YOUR INQUIRIES 


Mfg. Co. 


INlo Wo 


Pneumatic Paint Spraying 
Equipment. 
Spray Engineering Co. 


Pneumatic Riveters. 
Ingersoll-Rand Co, 
Oldham, Geo. & Son Co. 
Watson-Stillman Co. 


Pneumatic Separators. 
Griscom-Russell Co. 


Pneumatic Tools. 
Cleveland Pneumatic Tool Co. 
Chicago Pneumatic Tool Co, 
Duntley-Dayton Co. 
Independent Pneumatic Tool Co. 
Ingersoll-Rand Co. 
Keller Pneumatic Tool Co. 
Oldham, Geo., & Son Co. 
Scully Steel & Iron Co. 


Pop Safety Valves. 
American Steam Gauge & Valve 
Manufacturing Co. 
Ashton Valve Co. 
Crane Co. 
Dew Valve Co. 
Lunkenheimer Co. 
Powell Co., The Wm. 


Poppet Valves. 
(See Valves.) 


Portable Drills. 
General Electric Co. 
Lynd-Farquhar Co. 


Port Lights. 
(See Air Ports.) 


Power Hammers. _ 
Chambersburg Engineering Co. 


Power Punches. 
Watson-Stillman Co. 


Power Punches and Shears. 
3uffalo Forge Co. 
Cleveland Punch & Shear Works 


Co. 


Niles-Bement-Pond Co. 
Norbom Engineering Co, 
Scully Steel & Iron Co. 


Power Riveters. 

Gigjebad Punch & Shear Works 
to) 

Independent Pneumatic Tool Co. 
Ingersoll-Rand Co. 
Oldham, Geo., & Son Co. O 
Scully Steel & Iron Co. 
Watson-Stillman Co. 


Power Shears. 
Buffalo Forge Co. 
Cian Punch & Shear Works 


QO, 
Niles-Bement-Pond Co. 
Quickwork Co., The. 
Scully Steel & Iron Co. 


Presses. 
(See Hydraulic Presses.) 


Pressure Regulators. 
Ashton Valve Co. 
Crane Co. 
Lunkenheimer Co. 
Mason Regulator Co, 
Powell Co., Wm. 
Schutte & Koerting Co. 


Professional Cards. 
ogert, John L 
Brenzinger, A. H. 
Churchill « MacLeod. 
Ferris, Theodore. 
Haight, Robert S. 
Harris, Leonard B. 
Hough, Edward S. 
Johnson, Arthur F, 
Lysholm, Henry. 
Nilson, Leonard J. 
Young, B. P. 


Projectors. 
(See Searchlights. ) 


Propeller Wheels. 


American Manganese Bronze Co. 
American Screw Propeller Co. 
Consolidated Shipbuilding Corp. 
Donnelly, W. T. 


Great Lakes Engineering Works. 


Hardie-Tynes Manufacturing C. 
Hyde Windlass Co. 

Kearfott Engineering Co. 

Kerr Machinery Corp. 

Sheriffs Mfg. Co. 

Trout, H. G.; Co. 


Pump Governors. 
Mason Regulator Co. 
Schutte & Koerting Co. 


Pumping Machinery. 


(See Engines, Pumping.) 


Pumps. 
Alberger Pump & Condenser Co. 
Blackmer Rotary Pump Co. 
Buffalo Steam Pump Co. 
Cameron Steam Pump Wks,, A. S. 
Chambersburg Engineering Co. 
Davidson, M. T., Co. 
Dean Brothers Steam Pump Wks. 
De Laval Steam Turbine Co. 
Epping-Carpenter Pump Co. 
Fairbanks, Morse & Co. 
Griscom-Russell Co. 
Howden, James, & Co. 
Hyde Windlass Co. 
Kingsford Foundry & Mach, Co. 
Kinney Mfg. Co. 
Morris Machine Works. 
Row & Davis, Engineers, Inc. 
Sands, A. B., ’& ‘Son’ Go. 
Scully Steel ’& Iron Co. 
Steam Motors Co. 
Terry Steam Turbine Co, 
Watson-Stillman Co. 
neler Condenser & Engineering 

0 


Wheeler Manufacturing Co., C. H. 


Westinghouse Electric & Mfg. Co. 
Worthington Pump & Mach. Corp. 


Punching Machines. 


(See Power Punches.) 


Punches and Dies. 
Cleveland Punch & Shear Works 


Co. 
Cleveland Steel Tool Co. 


Pratt & Whitney Co. 
Scully Steel & Iron Co. 


Punches, Shears and Bar 


Cutters, Combined. 
Buffalo Forge Co. 
Hanna Engineering Works. 


Punching and Shearing Ma- 
chines. 
(See Power Punches and Shears.) 


Punch Tables. 
(See Spacing Tables.) 


Push Buttons. 
Bryant Electric Co, 
Edwards & Co. 


Pyrometers. 
Locomotive Superheater Co. 
Taylor Instrument Companies, 


Quadrant Davits. 
(See Davits.) 


Radio Apparatus. 
Kilbourne & Clark Mfg. Co. 
Livingston & Co. 
Marconi Wireless Telegraph Co. 
of America. 


Radial Drills, 
Cleveland Punch & Shear Works 


0. 
Lakeside Bridge & Steel Co. 
Lynd-Farquhar Co. 

Scully Steel & Iron Co. 


Rafts. 
(See Lifeboats and Rafts.) 


Railway Dry Docks. 


Crandall Engineering Co. 


Range Finders. 
Ranges. 


McNab Co., The. 


ee 
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SNOUT 
Angle 


Beveling 
Machines 


ILL 


Angle 
Planing 
Machines 


Punches 
Roll Tables 
Etc. 


Thomas Spacing Table With Multiple Punch 
Specially Adapted tor Ship Work 
THOMAS SPACING MACHINE CO., PITTSBURGH, PA, 


SMMC 
Pi Co., Tt Tm. Duntley-D Co. 
SEES So RoR anion, THES SSIERE AIC eeieanciill Mone & Teathie Co, 


Nicholson File Co. 


Ratchet Jacks. 
(Pulling and Pushing.) 
Gracey & Sons Co., R 


Reamers. 
Brubaker & Bros., W. L. 
Chicago Pneumatic Tool Co. Relief Valves. 
Greenfield Tap & Die Corp. American Steam Gauge & Valve |! 
Independent Pneumatic Tool Co. Mfg. Co. 
Morse Twist Drill & Machine Co. Ashton Valve Co. 
Norbom Engineering Co. Crane Co. 
Pratt & Whitney Co. Dew Valve Co, 
Rich Tool Co. Lunkenheimer Co. 
Scully Steel & Iron Co. Powell Co., The Wm. 
United States Electrical Tool Co. Schutte & Koerting Co. 
Whitman & Barnes Mfg. Co. Watson-Stillman Co. 


Reaming Machines. ‘Revolution Counters. 


Topping Brothers. Scully Steel & Iron Co. 


Schutte & Koerting Co. 
Vulcan Tool Mfg. Co. 


Union Water Meter Co. 


Releasing Gear. 
American Balsa Co. 
Eckliff Circulator Co. 
Steward Davit & Equipment Corp. 


A % Roofing, Fireproof. 
Rivet Heating Furnaces. Thorac Col, The. 
American Shop Equipment Co, 


Metals Production Equipment Co. Roofing Paints 


Dixon, Joseph, Crucible Co. 
Ferdinand, L. W., & Co. 
International Compositions Co, 


Rivet Sets. 
Cleveland Steel Tool Co. 
Rich Tool Co. 
Scully Steel & Iron Co. 
Topping Brothers. Rope. 
(Also see Wire Rope.) 
American Manufacturing Co. 
Columbian swope Co. 
Durable Wire Rope Co. 
Granger, Geo. B., & Co. 
Leschen & ons, A., Rope Co. 


| Riveting Machines, Hydrau- 
lic and Steam Power. 


(Also see Power Riveters and 
Pneumatic Riveters.) 


Lakeside Bridge & Steel Co. 


Recording Instruments. 
(Also see Steam Gauges.) 
Taylor Instrument Companies. 


Reducing Gears. 


American Steam Gauge & Valve 
Mfg. Co. 

Ashton Valve Co. 

Chadburn (Ship) Telegraph Co. 

Electric Tachometer Co. 

McNab Co., The. 


Chambersburg Engineering Co. 
Chicago Pneumatic Tool Co. 
Hanna Engineering Works. 
Independent Pneumatic Tool Co. 
Niles-Bement-Pond Co. 

Scully Steel & Iron Co. 


McNab Co., 

Moon Co., thee rol ® 
Plymouth’ Cordage Co. - 
Samson Cordage Works, 
Waterbury Co. 
Whitlock Cordage Co. 


(See Gears.) BOSE TS 8 a © Riveters, Pneumatic. Rope Transmission. 
Reducing Valves. : : : (See Power Riveters.) American Manufacturing Co. 
GaGa Rigging. Columbian 1.,ope Co, 
: Whitlock Cordage Co. 


Lunkenheimer Co. 

Mason Regulator Co. 

Schutte & Koerting Co. 

Talbot Engineering Corporation. 


Reflex Water Gauges. 
Jerguson Gage & Valve Co. 


Refrigerating Machinery. 
Brunswick Refrigerating Co, 
Frick Company. 

Griscom-Russell Co. 

Kroeschell Bros. Ice Machine Co. 
Refrigeration Engineering Co. 
Remington Machine Co. 
Roelker, H 


(See Rope; also Wire Rope.) 
Riggers’ Blocks. 


Terry Manufacturing Co., 


River Boats 
(See Shipbuilders.) 


Rivets. 
American Flexible Bolt Co. 
Carlin, Anthony. 
Champion Rivet Co. 
Larkin, J. K., & Co. 
Scully Steel & Iron Co. 
Severance iifg. Co., S. 
Topping Brothers, 


Ed. F. 


Rods (Steel). 


Carnegie Steel Co. 
General Steel Co. 


Roll and Pitch Recorders. 


Sperry Gyroscope Co. 


Rolled Zinc. 


New Jersey Zinc Co. 


Roller Bearings. 


Bantam Ball Bearing Co. 
Gwilliam Co., The. 


Rotary Blowers. 
(See Blowers.) 


Rotating Plunger Pumps. 
Kinney Mfg, Co. 


Rotary Pumps. 
Blackmer Rotary Pump Co. 
Kinney Mfg. Co. 

Sands, A. B., & Son Co. 


Rotary Scrapers. 
Rotary Scraper Co. 


Riveters. 
(See Pneumatic 
Power Riveters.) 
Rivet Busters, Rivet Clamps} Camden Forge Co. 
and Rivet Tongs. Cleveland Punch & Shear Works 
Chicago Pneumatic Tool Co. Co. 


Westinehouse Electric & Mfg. Co. 
York Manufacturing Co. 


Regulating Valves. 
Crane Co. 
Lunkenheimer Co. 
Mason Regulator Co. 


Riveters and 


Rolls, Bending and Straight- 
ening. 


Rotary Shears. 
Quickwork Co., The. 


Rowboats. 
(See Launches and Yachts.) 
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THE HYDE STEAM WINDLASS SPUR GEARED TYPE 


WINDLASSES—STEERING ENGINES AND STEERING GEARS—CAPSTANS— 
CARGO WINCHES—STEAM, HAND AND ELECTRICALLY OPERATED 


WHEN ORDERING SPECIFY 


“HYDE” 
HYDE WINDLASS COMPANY, BATH, ME. 


New York Representative, Kearfott Engineering Company, 95 Liberty Street, New York 


Rowlocks. 
Malleable Iron Fittings Co. 


Rubber Belting. 
New York Bele & Packing Co. 


Rubber Goods. 


(Also see Packing; also see Inter- 


locking Rubber Tiling.) 
Goodrich Rubber Co., B. F. 
New York Belting & Packing Co. 
United States Rubber Co. 


Rubber Tiling. 
(See Interlocking Rubber Tiling.) 


Rudder Posts. 


Hardie-Tynes Manufacturing Co. 


Mesta Machine Co 


Pacific Construction & Engineer- 


ing 


Rudder Stocks and Arms. 


American Manganese Bronze Co. 
Camden Forge Co. 


Hardie-Tynes Manufacturing Co. 


Heppenstall Forge & Knife Co. 
Mesta Machine Co. 


Pacific Construction & Engineer- 


ing Co 


Rust Cleaning Device. 
Rotary Scraper Co. 


Safety Devices. 
(See Life Saving Devices.) 


Safety Set Screws 
(See Set Screws.) 


Safety Valves. 
(See Valves.) 


Sanitary Fittings. 
(See Plumbing.) - 


Sanitary Pumps. 
Davidson Co., M, T. 
Dean Bros, Steam Pump Works. 
Epping-Carpenter Pump Co. 
Morris Machine Works. 
Sands, A. B., & Son Co. 
Worthington Pump & Mach. 


Corp. 


Saws. 
Scully Steel & Iron Co. 


Scales—All Kinds. 
Fairbanks, Morse & Co. 


Scarphing Machines. 
Skinner & Eddy Corp. 


Scraping Machines, 
Rotary Scraper Co. 


Screw Cutting Tools and 


Gauges. 
Greenfield Tap & Die Co. 


Screw Plates. 
Morse Twist Drill & Machine Co. 


Screw Punches. 
Cleveland Punch & Shear Works 


Co., 
Scully Steel & Iron Co. 


Seamless Steel Tubes. 
National Tube Co. 


Searchlights. 
Benjamin Electric Mfg. Co. 
Crouse-Hinds Co. 
General Electric Co. : 
Engberg’s Electric & Mechanical 
Works. 
Sperry Gyroscope Co. 


Sensitizing Machinery, Blue- 


Print Paper. 
Pease Go., C. F. 


Sentinel Valves. 
(See Valves.) 


Shaft Steel. 
(See Steel Shafting.) 


Shafting. 
(Hollow, Seamless Steel.) 
Camden Forge Co. 
Hardie-Tynes Manufacturing Co. 
Heppenstall Forge & Knife Co. 
Kearfott Engineering Co. 
Mesta Machn.: Co. 
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National Tube Co. 
Savage Arms Corporation. 
Scully Steel & Iron Co. 


Shafting—Bronze. 


American Manganese Bronze Co. 


Shearing Machines. 
(See Power Shears.) 


Shears. 
(See Power Shears.) 


Sheaves. 
Hudson Block Co. 


Sheet Rubber Tiling. 
United States Rubber Co. 


Shims. 
Laminated Shim Co., The. 


Shipbuilders and Dry Dock 


Companies. 

American Balsa Co. 

American Ship Building Co. 

Ames oni pba aig, & Dry Dock Co. 

Ansaldo & 

Atlantic Seaeril The. 

Baltimore Dry Docks & Ship- 
building Co. 

Bethlehem Shipbuilding Corp. 

Chester Shipbuilding Co. 

Columbia Engineering Works. 

Consolidated Sapp au cane Corp. 

Davis & Son Ts 

Fletcher, W. "& A 

Foundation Co., he? 

General Shipbuilding Co. 

Great Lakes Engineering Works. 

Groton Iron Works. 

Imperial Shipbuilding Corp. 

International Navigation Corp. 

Johnson Iron Works, Ltd 

McDougall-Duluth Co. 

Manitowoc Ship Building Co, 

Newport News Shipbuilding & 
Dry Dock Co. 

New London Ship & Engine Co. 

Peninsula Shipbuilding Co. 

Saginaw Shipbuilding Co. 


Seattle. North Pacific Shipbuild- 
ing Co. 

Skinner & Eddy Corp. 

Standard Motor Construction Co. 

Todd Shipyards Corp. 

Union Dry Dock & Repair Co. 

Valk & Murdoch Co. 

Virginia Shipbuilding ° Corp. 

Vulcan Iron Works, Inc. 

Ward, Chas., Engineering Works. 


Shipbuilding Cranes. 
(See Cranes.) 


Ship Brokers. 
Bogert, John L. 
Brenzinger, AY H. 
Cox & Stevens. 
Ferris, Theodore. 
Haight, Robert S. 
Harris, Leonard B. 
Hough, Edward S. 
Johnson, Arthur F. 
Young, Benj. 12 


Ship Chandlers. 
(See Chandlery Stores.) 


Ship Clocks. 
(See Clocks.) 


Ship Compositions. 
American Bitumastic Enamels Co. 
Bituco Mfg. & Chemical Co. 
International Compositions Co. 


Ship Cowls. 
(See Cowls.) 


Ship Fittings, Supplies and 


PERNT 
Ferdinand, L. 
Griscom-Russell eos 
Topping Brothers. 


Ship Glue. 
(See Marine Glue.) 


& Co. 


Ship Gratings. 
Irving Iron Works Co. 
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namesake 


CHICAGO 
DETROIT 


NO COUPLING 


Don’t She?’”’ 


““SAY—BILL: This Roy 
Sure Does Put ’Em Down, 


Remarked one Riveter in a large shipyard to another, and he 
was right for he hit on the very reason why so many yards are 
Thor equipped. 

There is no waste time about a Thor, and just as that mighty 
god of Norse Mythology is credited with many victories, so his 


THOR PNEUMATIC TOOLS 


NEW YORK 
SAN FRANCISCO 


stands credited with many a victory over time and expense. 


No matter what the job, there is a Thor Pneumatic Drill or 
Hammer to meet it—give your men a Thor and you are sure of 
good work in quick time and at less cost. 


The Thor booklet tells why Thor Service—like ‘“‘ Bill’s’’ Ham- 
mer—gets there with real economy. 


INDEPENDENT PNEUMATIC TOOL CO. 


PITTSBURGH 
BIRMINGHAM 


CLEVELAND 
MONTREAL 


Ship Hammers—Electric. 
Rotary Scraper Co. 


Ship Locks and Latches. 
Tiebout, W. & J. 
Topping Brothers, 


Ship Logs and Speed Indi- 


cators. 
McNab Co., The. 


Ship Plates. 
(See Steel Plates; also Zinc Ship 
and Boiler Plates.) 
New Jersey Zinc Co, 


Ship Rivets. 
(See Rivets.) 


Ship Stabilizers. 
Sperry Gyroscope Co. 


Ship Stores. 
(See Chandlery Stores.) 


Ship Strainers. 
Schutte & Koerting Co. 


Ship Telegraphs. 
Chadburn (Ship) Telegraph Co. 


Horne Manufacturing Co. 
McNab Co., The. 


Ship Telephones. 


Klaxon Co. 


Ship Timbers. 
(See Lumber.) 


Ship Upholstery. 
Du Pont Fabrikoid Co. 


Shipyards. 
(See Shipbuilders.) 


Shipyard Cranes. 


(See Cranes.) 


Shipyard Whirlers. 


(See Cranes.) 


Shop Cranes. 


(See Cranes.) 


Shop Equipment. 
American Shop Equipment Co. 


Signaling Apparatus. 
Benjamin Electric Mfg. Co. 


Skylight Lifting Gear. 
Tiebout, W. & J. 


Sleeves. 
(See Propeller Shaft Sleves.) 


Slotting Machines. 
Niles-Bement-Pond Co. 


Small Tools. 
(See Bench Tools.) 


Smooth-On... 
Smooth-On Mfg. Co. 


Soaps. 
Moore Oil Co. 
Texas Company, The. 


Sockets and Sleeves. 
Morse Twist Drill & Machine Co. 


Soot Blowers. 
Diamond Power Specialty Co. 
Otto & Sons, Inc., Albert. 


Sounding Machines. 
Hand, John E., & Son Co. 
McNab Co., The. 


Southern Pine. 
(See Lumber.) 


Spacing Tables with Multiple 
Punches, 
Norbom Engineering Co. 
Terry, Edward F., Co. 
Thomas Spacing Mch. Co. 


Speaking Tubes and Fittings. 
Horne Mfg. Co. 


Special Copper Work. 
Badger, E. B., & Sons. 
Sands & Son, A. B. 


Speed Indicators for Ships. 
Electric Tachometer Corp. 
McNab C., The. 


Spikes. 
Galbraith, C. C., & Son. 
Larkin, J. K., & Co. 
Topping Brothers. 


Spraying Equipment. 
Schutte & Koerting Co. 
Spray Engineering Co. 


Sprocket Rims. 
(See Adjustable Sprocket Rims.) 


Stabilizers. 
Sperry Gyroscope Co, 


Stairs and Stair Treads. 
Irving Iron Works Co. 


Staybolts. 
American Flexible Bolt Co. 
Scully Steel & Iron Co. 


Staybolt Iron. 
Burden Iron Co. 
Scully Steel & Iron Co. 


Staybolt Taps. 
(See Taps and Dies.) 


Steam Engines. 
(See Engines.) 


Steam Gauges. 
American Steam Gauge & Valve 
Mfg. Co. 
Ashton Valve Co. 
Crane Co. 
Horne Mfg. Co. 


Lunkenheimer Co. 

Powell Co., Wm. 

Taylor Instrument Companies. 
Williams Valve Co., D. T. 


Steam Hammers. 
Chambersburg Engineering Co. 
Niles-Bement-Pond Co. 


Steam Pipe Coverings. 
(See Non-Conducting Coverings.) 


Steam Pumps. 
(See Pumps.) 


Steam Separators. 
Crane Co. 
Griscom-Russell Co. 
Schutte & Koerting Co. ‘ 
Talbot Engineering Corporation. 
Williams Valve Co., D. T. 


Steam Specialties. 
(See Pumps, Valves, Gauges, Lu- 
bricators, Etc.) 


Steam Superheaters. 
(See Marine Superheaters.) 


Steam Traps. 

American Steam 
Még. Co. 

Crane Co. 
Griscom-Russell Co. 
Mason Regulator Co. 
Pratt & Cady Co., Inc. 
Sands, A. B., & Son Co. 
Union Water Meter Co. 
Williams Valve Co., D. T. 


Gauge & Valve 


Steam Turbines 
Alberger Pump & Condenser Co. 
Bethlehem Shipbuilding Corp. 
De Laval Steam Turbine Co. 
Pletcher, W. & A., Co. 
General Electric Co. 
Howden, James, & Co. 
Kearfott Engineering Co. 
Parsons Mar. Steam Turbine Co. 
Steam Motors Co. 
Terry Steam Turbine Co. 
Vulcan Iron Works, Inc. 
Westinghouse Electric & Mfg. Co. 


———e 
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STOP THAT GUESSING— 


Stop Wearing Out Counters and Speaking Tubes 


INSTALL TETCO ELECTRIC TACHOME- 


~ BRIDGE | 


PX ENGINE Z § 
ROOM 


PROPELLER i 
SHAFTS” 


Steam Turbine Dynamos. 
De Laval Steam Turbine Co. 
General Electric Co. 

Steam Motors Co. 


Vulcan Iron Works, Inc. 


Steel. 
(For all Shipbuilding Purposes.) 
Carnegie Steel Co. 
Central Iron & Steel Co. 
General Steel Co. 
Hercules Electric Steel Corp. 
Lukens Steel Co 
Scully Steel & Iron Co. 


Steel Balls. 
Bantam Ball Bearing Co. 
Gwilliam Co., The. 


Steel Castings. 
(See Castings, Steel.) 


Steel Masts. 


Steel Pipe. 
Crane Co. 
National Tube Co. 


Steel Plates. 
(See Steel Plates and Shapes.) 


Steel Plate Construction. 
Heine Safety Boiler Co, 


Steel Plates and Shapes. 
Carnegie Steel Co. 
Central Iron & Steel Co. 
General Steel Co 
Mill and Mine Supply Co. 


Scully Steel & Iron Co. 


Steel Shafting. 
(See Shafting.) 


Steel Tanks. 
Heine Safety Boiler Co. 


Steel Wheels. 
(Industrial and Crane Truck.) 
Carnegie Steel Co. 


Westinghouse Electric & Mfg. Co. 


Great Lakes Engineering Works. 


Penn Seaboard Steel Corporation. 


Steering Engines. 
American Clay Machinery Co. 
American Engineering Co. 
American Shipbuilding Co, 
Dake Engine Co. 


Great Lakes Engineering Works. 


Hyde Windlass Co. 

Kearfott Engineering Co. 
Kerr Machinery Corp. 
Lidgerwood Mfg. Co. 
Mundy Hoisting Engine Co., 
National Hoisting Engine Co. 
Sheriffs Mfg. Co. 


Steering Gears. 
American Clay Machinery Co. 
American Engineering Co. 
Dake Engine Co. 
Howden, James, & Co. 
Hyde Windlass Co. 
Kerr Machinery Corp. 
Lidgerwood Manufacturing Co. 
McNab Co., The. 


Mundy Hoisting Engine Co., J. S. 


National Hoistng Engine Co. 


Steering Wheels. 
American Clay Machinery Co. 
American Engineering Co. 
Dake Engine Co. 
Hand, John E., & Sons Co. 
Hyde Windlass Co. 
McNab Co., The. 


Steps—Safety Grating. 
Irving Iron Works Co. 
Universal Safety Tread Co. 


Stern Frames and Tubes. 
Hardie-Tynes Mfg. Co. 
Mesta Machine Co. 


Pacific Construction & Engineer- 


ing Co 


Stop Cocks. 
(See Valves.) 


Stoves. 
(See Ranges.) 


Straightening Rolls. 
(See Rolls.) 
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TERS AND HAVE YOUR ENGINE SPEED 
RIGHT BEFORE YOU—ALWAYS AND ANY- 
WHERE—IN ENGINE ROOMS, CHART HOUSE 
OR ON THE BRIDGE. NO UP-TO-DATE VES- 
SEL SHOULD BE WITHOUT THEM. 


TETCO ‘Tachometers show Direction of Rotation 
and Revolutions per minute instantaneously and ac- 


curately within ONE per cent. 


They are easily in- 


stalled; take up little room and require practically 


no maintenance. 


The photo shows one of FIFTY installations made 


for U. S. Navy transports. 


For our estimate send us data regarding shaft dia., 
maximum R. P. M. and number and location of in- 


dicators. 


For literature write to: 


THE ELECTRIC TACHOMETER CORPORATION 


435 N. Broad Street, Philadelphia, Pa. 


Superheaters. 
(See Marine Superheaters.) 


Superheater Tubes. 
National Tube Co. 


Sulphuric Acid. 
New Jersey Zinc Co. 


Surface Condensers. 
Davidson Co., M. T. 
Wheeler Manufacturing Co., 


Surgical Dressing. 
Ambrine Laboratories. 


Surveying Instruments. 
Hand, John E., & Sons Co. 
New York Blue Print Paper Co. 
Pease Co., €. F. 


Switches and Switchboards. 
(See Electrical Appliances.) ~ 


Tachometers. 
(See Electric Tachometers.) 


Tackle Blocks. 
Hudson Block Co. 
Topping Brothers. 


Tail Shafts. 
(See Shafting.) 


Tanks, 
(Copper, Galvanized Iron.) 
Fairbanks, Morse & Co. 
Griscom-Russell Co. 
Sands, A. B., & Son Co. 


Tank Gauges. 


Pneumercator Co. 


Tank Indicators. 
Pneumercator Co. 


Tank Ships. 
Bale One Dry Docks & Shipbuild- 


g Co. 
Chester Shipbuilding Co. 
Newport News Shipbuilding & 
Drydock Co. 


Cc. H. 


Tank Pumps. 
Davidson Co., M, T. 


Tanks, Seamless Steel. 
Continental Iron Works, The. 
National Tube Co. 


Tanks, Welded Steel. 


Continental Iron Works, The. 


Tapered Liners. 
Irving Iron Works Co. 


Taps and Dies. 
Brubaker, W. L., & Bros. 
Greenfield Tap & Die Corp. 
Morse Twist Drill & Machine Co. 
Pratt & Whitney Co. 
Scully Steel & Iron Co. 
Whitman & Barnes Mfg. Co. 


Tarred Hemp Rope. 
Whitlock Cordage Co. 


Tees. { 
Carnegie Steel Co. 
General Steel Co. 


Telegraph Apparatus and 


Telegraphs—Mechanical. 
(See Mechanical Telegraphs.) 


Telegraph Fittings, Chain 
and Wire. 

Horne Mfg, Co. 

McNab Co., The. 


Telegraph Fittings and Voice 


Tubes and Fittings. 
Tiebout, W. & J. 


Telemotors — Electric 
Hydraulic. 


American Engineering Co. 
Hyde Windlass Co. 


Telephones & Telephone ap- 
paratus. 
(Also see Ship Telephones.) 
Marconi Wireless Telegraph Co. 
of America. 


and 
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Test Pumps. 
Scully Steel & Iron Co. 


Thermometers. 
Hand, John E., & Sons Co. 
Taylor Instrument Companies. 


Thermit Welding. 
Metal & Thermit Corp. 


Throttle Valves. 
Lun enheimer Co 
Powell Co., The Wm. 
Schutte & Koerting Co. 


Thrust Bearings. 
(See Ball Bearings and Roller 
Bearings.) 
Gwilliam Co., The. 


Tiling. 
(See Interlocking Rubber Tiling.) 


Tools. 
(See Bench Tools.) 


Tool Steel. 
Carnegie Steel Co. 
Cleveland Steel Tool Co. 


Tools, Machine. 
(See Machine Tools.) 


Tool Holders. 
Williams & Co., J. H. 


Torsion Meters. 
McNab Co., The. 


Tower Cranes. 
Dravo Contracting Co. 


Towing Hooks and Chocks. 


American Engineering Co. 


Towing Lines. 
(See Rope and Wire Rope.) 
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Towing Machines. 
American Engineering Co. 
Dake Engine Co. 
Lidgerwood Manufacturing Co. 


Transmission Rope. 
(See Rope.) 


Traps. 
(See Steam Traps.) 


Traveling Cranes. 
(See Cranes.) 


Trolley and Track Systems. 
Brown Hoisting Machinery Co 
McMyler-Interstate Co. 

Scully Steel & Iron Co. 
Gwilliam Co., The. 


Tubes. 
(See Boiler Tubes; also Condenser 
Tubes.) 
(See Seamless Steel Tubes.) 


Tubes, Rods, Wires. 
(Copper, Brass and Bronze.) 
Standard Underground Cable Co. 


Tube Cleaners. 
(See Boiler-Flue Cleaners.) 


Tube Expanders. 
(See Boiler Flue Expanders.) 


Tugs. 
(See Shipbuilders.) 


Turbines. 
(See Steam Turbines.) 


Turnbuckles and Other Wire 


Rope Accessories. 
American Engineering Co. 
Durable Wire Rope Co. 
Moon Co., Geo. C. 

Scully Steel & Iron Co. 
Topping brothers. 
Waterbury Co. 

Williams & Co., J. H. 


Turning Engines. 
American Engineering Co. 


Refrigerating Machinery 


Ammonia Compression 
Following the } Ammonia Absorption 
CO, Compression 


A Machine to meet every Refrigerating Require- 
In Capacities ranging from 1-8-ton refrigerating 
duty upwards. 
Actuated by any available source of power. 


Your Refrigerating Machinery Requirements can best be supplied by the 
Largest Manufacturers of this class of machinery in the world. 


furret Lathes. 
(See Lathes, Turret.) 


[wine. 
(See Rope; also Cordage.) 
American Manufacturing Co. 
Columbian Rope Co. 
flymouth Cordage Co. 
Samson Cordage Works. 
Waterbury Co. 
Whitlock Cordage Co. 


Twist Drills. 
*,.orse Twist Drill & Machine Co. 
Rich Tool Co. 
Whitman & Barnes Mfg. Co 


Unions. 
(See Pipe Unions.) 


Upholstery. 
(See Ship Upholstery.) 


Vacuum Gauges. 
(See Steam Gauges.) 


Vacuum Pumps. 
Dean Bros. Steam Pump Works. 
Ingersoll-Rand Co, 
Talbot Engineering Corporation. 
Westinghouse Electric & Mfg. Co. 
Wheeler Manufacturing Co., C. H. 
Worthington Pump & Mach. Corp. 


Vacuum Traps. 
Crane Co. 
Griscom-Russell Co. 
Williams Valve Co., D. T. 


Valve Stems. 
Pacific Construction & Engineer- 
ing Co. 


Valves. 

American Steam Gauge & Valve 
Mfg. Co. 

Ashton Valve Co. 

Crane Co. 

Dew Valve Co. 

Griscom-Russell Co. 

Jerguson Gage & Valve Co. 

Kennedy Valve Mfg. Co. 

Lunkenheimer Co. 

Manning, Maxwell & Moore. 

Mason Regulator Co. 


195 


Principles 


Consultation on any Refrigerating Problem invited. 


YORK MANUFACTURING COMPANY 


(Ice-Making and Refrigerating Machinery exclusively ) 
YORK, PA. 


Powell, Wm., Co. 

Pratt & Cady Co., Inc. 
Richardson-Phenix Co. 

Sands, A. B., & Son Co. 
Schutte & Koerting Co. 

Scully Steel & Iron Co. 

Talbot Engineering Corporation. 
Union Water Meter Co. 
Watson-Stillman Co. 

Williams Valve Co., D. T. 


Valves, Ammonia and Car- 
bon Dioxide. 
Frick Co. 
Kroeschell Bros. 
York Mfg. Co. 


Valves—Chronometer. 
(See Chronometer Valves.) 


Valves—Rubber. 
New York Belting & Packing Co. 
Powell Co., The Wm. 
Schutte & Koerting Co. 
Sands, A. B., & Son Co. 


Valves, Water. 
Chambersburg Engineering Co. 
Crane Co. 
Jerguson Gage & Valve Co. 
Lunkenheimer Co. 
Mason Regulator Co. 
Powell Co., The Wm. 
Sands, A. B., & Son Co. 
Schutte & Koerting Co. 
Union Water Meter Co. 


Vapor Proof Fittings. 

(See Waterproof Fittings.) 
Ventilating Fans. 

(See Blowers.) 
Ventilators. 

McNab Co., The. 


Sands, A. B., & Son Co. 
Schutte & Koerting Co. 


Vertical Pumps. 
(See Pumps.) 


Vessel Brokers. 
(See Ship Brokers.) 


Vises. 
Scully Steel & Iron Co. 
Topping Brothers. 


Ice Mch. Co. 


196 


Ema it a 


E 

At Your Disposal 

E Our facilities for the production of precise, reliable, 

E and permanent instruments are unequalled, while our 

: staff of thermal engineers is thoroughly experienced in 

: selecting proper and adequate temperature indicating, 

: recording and controlling apparatus for all marine 

: requirements. 

: Feos Type Angle and Straight Stem Thermometers 

= Tyeos R di d Indicati Th t 

Bs Ratouatie Teriperattire and BresstireuRecdlators Taylor /nstrument Companies 

= Mercury Vacuum and Absolute Pressure Gauges 

= Engraved Stem Thermometers Rochester, N. Y. 

= Hygrometers, Hydrometers 

= Thermo=Electric and Radiation Pyrometers There’s a Tycos or alor Thermometer 

= Request Our Catalogues Today for Every Purpose 

= 376 
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Wall Radial Drills. 
(See Radial Drills.) 


Water Closets, Marine. 
(See Plumbing.) 


Water Columns, 
Crane Co. 
Jerguson Gage & Valve Co. 
Lunkenheimer Co. 
National Tube Co. 
Powell Co., The Wm. 


Water Gauges and Alarms. 
Crane Co. 
Jerguson Gage & Valve Co. 
Lunkenheimer Co. 
Powell Co., The Wm. 
Williams Valve (CO, IDE “ik 


Water Meters. 
Union Water Meter Co. 


Water Valves. 
(See Valves, Water.) 


Waterproof Liquid Cement. 
Ferdinand, L, W., & Co. 


Waterproof Liquid Glue. 
Ferdinand, L. W., & Co. 


Waterproof Paint. 
Bituco Mfg. & Chemical Co. 
Dixon, Joseph, Crucible Co. 
International Compositions Co. 


Watertube Boilers. 
(See Boilers.) 
Almy Water Tube Boiler Co. 
Heine Safety Boiler Co, 
Murray Iron Works Co. 
Ward Engineering Works, Chas. 


Wattmeters. 


|__SSee Plectrieal Tmstrament) 1c RPE SN STA re sled Sa een aha a | eee Electrical Instruments.) 


Voice Tubes & Fittings. 

Horne Mfg. Co. 

Rostand Mfg. Co. 
Voltmeters. 

(See Electrical Instruments.) 
Walkway Gratings. 

Irving Iron Works Co. 


Wax Dressing. 


Ambrine Laboratories. 


Welding and Cutting Appa- 


ratus and Supplies. 
(Oxy-acetylene Process.) 
Camden Forge Co. 
Davis-Bournonville Co. 
Linde Air Products Co., The 
Metal & Thermit Corp. 
Oxweld Acetylene Co. 

Page Steel & Wire Co. 
Prest-O-Lite Co. 

Scully Steel & Iron Co. 
Torchweld Equipment Co. 
Vulcan Iron Works, Inc. 
Wilson Welder & Metals Co. 


Welding, Electric. 
Arcwell Corporation. 
General Electric Co. 
Thomson Electric Welding Co. 
Thomson Spot Welding Co. 
Vulcan Iron Works, Inc. 
Wilson Welder & Metal Co. 


Welding, Plastic Arc. 
Wilson Welder & Metals Co. 


Welding Repairs. 
Metal & Thermit Corporation, 
Wilson Welder & Metals Co. 


Welding Wire. 
Page Steel & Wire Co. 


Wharf Cranes. 


(See Cranes.) 


Wharf Drops. 


American Engineering Co. 
Central Foundry Co. 


Whistles. 

American Steam Gauge & Valve 
Mfg. Co. 

Ashton Valve Co. 

Crane Co. 

Lunkenheimer Co. 

McNab Co., The. 

Powell Co., The, Wm. 

Sands, A. B., & Son Co. 


Union Water Meter Co, 
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Whistle Control. 
Lunkenheimer Co. 
McNab Co., The. 


Winches. _ 
(See Windlasses.) 


Windlasses. : 
American Clay Machinery Co. 
American Engineering Co. 
American Ship Building Co. 
Bethlehem Shipbuilding Corp, 
Central Foundry Co. 
Dake Engine Co. 
Eckliff Circulator Co. 
Flory, S., Mfg. Co. 
Great Lakes Engineering Works. 
Hyde Windlass Co. 
Kearfott Engineering Co. 
Kerr Machinery Corp. 
Lidgerwood Mfg. Co. 
McNab Co., The. 
Mundy, J To Sn Hoisting Engine Co. 
National Hoisting Engine Co. 
Rostand Mfg. Co. 
Thomas Elevator Co. 


Wire. 
(For all Electrical Purposes.) 
Benjamin Electric Mfg. Co. 
Bryant Electric Co. 
Page Steel & Wire Co. 
Standard Underground Cable Co. 


Wire Fences. 
Page Steel & Wire Co. 


Wireless Rope, Cables and 


Accessories. 

American Engineering Co. 
Durable Wire Rope Co. 
Granger, Geo. B., Co. 
Gwilliam Co., The. 
Leschen & Sons, A., Rope Co. 
McNab Co., The. 

Mill and Mine Supply Co. 
Moon Co., Geo. C. 

Scully Steel & ‘Iron Co. 
Waterbury Co. 


Wireless Apparatus and Tele- 
graphs. 
Horne Manufacturing Co. 
Kilbourne & Clark Mfg. Co. 


Livingston & Co., J. 
Marconi Wireless Telegraph Co. 


Wiring Devices. 
(See Marine Wiring Devices.) 


Woodworking Machinery. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Duntley-Dayton. Co. 


Independent Pneumatic Tool Co. 


Ingersoll-Rand Co. 
Woods Machine Chit, Si 4G 


Wrecking Cables. 
Columbian Rope Co, 
Plymouth Cordage Co. 
Waterbury Co. 
Whitlock Cordage Co. 


Wrecking Pumps. 
Blackmer Rotary Pump Co. 
Davidson Co., M. T. 


Kingsford Foundry & Mach, Wks. 


Wrenches. 
(Also see Pipe Wrenches.) 
Camden Forge Co. 
Coes Wrench Co. 
Greenfield Tap & Die Corp. 
Morse Twist Drill & Machine Co. 
Scully Steel & Iron Co. 
Whitman & Barnes Mfg. Co. 
Williams & Co., J. H. 


Wrought iO | gFAde 
Byers Co., A. 


Yacht en 
(See Ship Brokers.) 


Yachts. 
(See Launches and Yachts.) 


Yoke Chronometer Valves. 
Union Water Meter Co. 


Zinc Dust. 
New Jersey Zine Co. 


Zinc Plates. 
New Jersey Zine Co. 


Zinc Ship and Boiler Plates. 
New Jersey Zinc Co. 
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and “Precision 
have been synony- 
mous for 
generations 
machinists the 
world over. 


For almost 40 years 
Starrett Tools have 
gaged the accuracy 
of the world’s work. 
Micrometers, calip- 
ers, hack saws, tapes 
—whatever the tool, 
if it bears the Star- 
rett trademark, ma- 
chinists recognize it 
as standard. 


Catalog No. 2 
scribes in detail Star- 
rett Tools. Write for 
a copy. 


THE L.S.STARRETT 
COMPANY 

The World’s Greatest 

Toolmakers. Manufac- 


turers of Hack Saws 
Unexcelled. 
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“Shepards’— 
all over the shop 


Where you find Shepard Hoists there you find work is carried 
on with the highest degree of efficiency, for each “‘Shepard”’ 
represents a saving in time and labor—one man can operate 
a ‘“‘Shepard”’ and handle a piece it would take a gang to 
lift, and in half the time. 


Give a “Shepard” consistent, steady, ‘‘day in day out” 
work—it’s sturdy and built for that kind of service. 


It’s unaffected by dirt, dust or dampness—because all 
electrical and mechanical parts are protected by the ‘‘closed 
in’’ unit construction. 


Me ha aM eM ae. 


The Shepard Line includes electric traveling cranes, mono- 
rail cranes and hoists with either plain or motor operated 
trolleys, 144 to 30 tons. Our engineers will be glad to serve 
you. 


Shepard Electric Crane & Hoist Co. 


Member of 
Electric Hoist 382 Schuyler Avenue, Montour Falls, N. Y. 
Manufacturers’ 
Bae New York Philadelphia Chicago Pittsburgh 
Association Boston Baltimore Cleveland San Francisco 
Montreal Melbourne London 
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Pan Head, Swell Neck Cone Head, Stratght Neck 


Now that the war is over and we can all work in con- 
formity with the laws governing first class workmanship, we 
respectfully suggest: 

The" grea ADS ‘advantage of using Swell Neck Rivets for 
Marine: (purposes'y they being freely acknowledged by all the 
leadiag Shipbuilders to be of the best design, and cuidlorsed 
by. them in theiy regular practice. 

WThege ‘rivets are made to fill holes in punched plates. 
The diaheter of the punched hole on the die side is always 
slightly larger than the hole on the punched side. In other 


words, the punchéd hole is of conical) shape. 


In assembling, the plates are reversed, and by the use 
of Swell Neck Rivets tne holes are completely filled, and 
the production is increased to a maximum, while the loss 
occasioned by loose rivets is reduced to a minimum. 

The strength of the joint ig further increased by the 
use of steel made according to Lloyd's, or U. 8S. Navy Speci 
fications, which adds at least 5,000 pounds to the shearing 
strength, and 10,000 pounds to the tensile strength. 


Our rivets conform strictly to Specifications. We carry the 
largest stock ofvniwvet baus and “ivets ani the world: 


ALL SIZES ALL LENGTHS 


DRIVEN RIVET 
Booklet ‘Scientific Facts’? upon application 
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